LAWRENCE LIVERMORE NATL LAB (SITE 300) (USDOE)

Site Information:;

Site Name:
Address:

EPA ID:
EPA Region:

LAWRENCE LIVERMORE NATL LAB (SITE 300) (USDOE)
LIVERMORE, CA

CA 2890090002
09

Record of Decision (ROD):

ROD Date:
Operable Unit:
ROD ID:
Media:

Contaminant:

Abstract:

09/26/1995
02
EPA/ROD/R09-95/141

soil, groundwater

VOCs, LNAPLS, diesdl fuel, T-BOS, TCE, PCE, cis-1,2-DCE,
1,1,1-TCA, benzene, chloroform, 1,1-DCE, ethylbenzene, freon,
methylene chloride, toluene,

Please note that the text in this document summarizes the Record of
Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, thistext will be replaced.

Lawrence Livermore National Laboratory (LLNL), Site 300, isa
Department of Energy (DOE)-owned experimental test facility. Itis
located in the southeastern Altamont Hills of the Diablo Range,

about 17 miles east-southeast of Livermore and eight and a half miles
southwest of Tracy, California. The site is bordered by cattle grazing
land, a California Department of Fish and Game ecological preserve,
an outdoor recreational facility, and a privately owned high
explosives (HE) testing facility. For the purpose of this Interim
Record of Decision, it is understood that Site 300 will remain under
the continued control of DOE.

The Building 834 operable unit (OU) islocated on a north-south
trending ridge in the southeastern part of Site 300, and was
established to address soil and groundwater contamination in the
subsurface below the facility. However, only soil remediation is
discussed in thisinterim ROD.



Remedy:

Prior to being used as a test facility, the Building 834 area was used
for cattle ranching and livestock grazing. Since the 1950s, the
facilities have been used to expose test specimens to thermal shock,
thermal cycling, and long-term elevated or reduced temperatures.

TCE served asthe primary heat transfer fluid for these operations
until the entire system was dismantled between September 1993 and
May 1994. The LLNL estimates that about 550 gallons of TCE, a
suspected human carcinogen, leaked and spilled to the ground
surface and a nearby septic system leach field, contaminating the soil
and shallow groundwater in the area. Other chemical compounds
commonly detected in the perched groundwater in the Building 834
areainclude tetrachloroethylene (PCE), 1,2-dichloroethylene (DCE),
1,1,1-trichloroethane (TCA), T-BOS, and diesel fuel.

Since the discovery of contamination at Building 834, some of the
VOCs in the subsurface have been remediated by soil excavation,
soil venting, and groundwater extraction and treatment. In addition,
thisfacility has already been used as a test bed for several innovative
technology treatability projects, including an EPA Superfund
Innovative Technology Evaluation (SITE) test of a pulsed ultraviolet
soil vapor treatment system, an electrical soil heating pilot test, and a
demonstration of an electron accelerator to treat soil vapor.

The major components of the selected remedy include: installation of
additional dedicated soil vapor monitoring points to monitor the
progress of remediation; sealing and abandonment of several existing
groundwater monitoring wells; modification of ventilation systemsin
selected buildingsto increase air circulation and reduce any potential
inhalation risk from TCE vapors that may be migrating into buildings
from subsurface soil; institutional exposure controls such as fences,
warning signs, and excavation and/or construction restrictions;
surface water drainage controls, such as asphalt paving, to reduce
recharge of precipitation to the perched water-bearing zone; light
nonagqueous-phase liquid (LNAPL) extraction and treatment (T-BOS
and diesdl) to reduce the mass of these contaminations; extracted
LNAPLswill be removed from groundwater using an oil-water
separator, skimmer, or equivalent system; soil vapor extraction
(SVE)and treatment - extracted soil vapor will be treated using
granular activated carbon or other technology; partial dewatering of
the perched water-bearing zone in the vicinity of the release areasto
enhance the effectiveness of SVE by exposing alarger soil volume to
vapor flow and extracted groundwater will be treated by a
low-profile air stripper with granular activated carbon emissions
control; and innovative technology development for enhanced



removal of undissolved TCE DNAPL in the vadose zone and in
shallow perched groundwater.

Text: Full-text ROD document follows on next page.
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1. Declaration
1.1. Site Nane and Location

The site described in this InterimRecord of Decision (ROD) is known as the Building 834
operable unit (QU) located at Lawence Livernore National Laboratory (LLNL) Site 300, Tracy,
California. This QU is designated as OJ2 in the Federal Facility Agreenent (FFA) signed in
June 1992.

1.2. Statenment of Basis and Purpose

Thi s deci sion docunent presents the selected interimrenedial action for the Building 834
QU at LLNL Site 300, Tracy, California. This renedial action was devel oped in accordance
wi th the Conprehensive Environnental Response, Conpensation and Liability Act-(CERCLA),
as anended by the Supeffund Amendnents and Reaut horization Act (SARA) and, to the extent
practicable, the National Contingency Plan (NCP). This decision is based on the Adm nistrative
Record for this QU. The State of California Departnent of Toxic Substances Control (DTSC)
Regi onal Water Quality Control Board (RWMXB), and the U S. Environnmental Protection
Agency (EPA), Region IX, concur with the sel ected renedy.

The selected renedy set forth in this InterimROD is intended only to address potentia
human i nhal ation risks resulting fromvolatilization of subsurface volatile organic conpounds
(VOCs). The followi ng issues will be addressed in the Final (non-interim ROD for the Building
834 operable unit:
1. Selection of supplenental innovative renedial technol ogies for renedi ati on of subsurface
dense nonaqueous phase liquid (DNAPL) and treatnent of extracted soil vapor and
ground water. These technol ogi es have not yet been specifically identified, but will be
eval uated concurrently with this interimaction

2. Gound water renedi ation strategy, ground water Applicable or Rel evant and
Appropriate Requirenments (ARARs), and ground water cleanup goals.

3. Additional vadose zone renediation to protect ground water, if required.
4. Specific plans to nonitor and protect the Tnbsl regional aquifer
5. Potential cunulative effects of nultiple contamni nants.

1.3. Assessnent of the Site



Based on the baseline risk assessnent, actual or threatened rel eases of hazardous substances
at this QU, if not addressed by inplenmenting the response actions selected in this Interi mROD
may present an imm nent and substantial endangernent to public health and welfare, or the
envi ronnent .

1.4. Description of the Sel ected Renedy

In June 1992, an FFA for the LLNL Site 300 Experinmental Test Facility was signed by the
U S. EPA Region I X, DISC, RWMXCB, and the U S. Departnent of Energy (DOE). The FFA (as
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anmended in 1995) defines seven OUs and designates the Building 834 QU as OUJ2. The
Building 834 QU is |located on a north-south-trending ridge in the southeastern portion of
Site 300. The QU was established to address soil and ground water contam nation in the
subsurface i medi ately beneath and approxi mately 1,500 ft downgradi ent of the Building 834
Conpl ex. Presently, the Site 300 FFA is being anended and the total number of OUs may be
reduced. The anendnent process should be conpl eted before Decenber 1995, but is not
expected to affect the Building 834 QU

Interimactions for the Building 834 QU primarily target trichloroethylene (TCE) in shallow
perched ground water and soil beneath the core of the Building 834 Conpl ex: secondarily, they
address contam nati on caused by other VOCs, diesel fuel, and tetra 2-ethyl butylorthosilicate
(T-BOS). The primary potential risk associated with contam nation at the Building 834 QU is
on-site worker inhalation exposure to TCE volatilizing from contamn nated subsurface soil (0.5-
12.0 ft) in the vicinity of the rel ease sites.

Current analytical data and ground water fate and transport nodeling indicate that the
regi onal aquifer will not be affected by any contam nants at the OU. DOE/LLNL will continue
to nonitor ground water in the perched water-bearing zone and regi onal aquifer

The maj or conmponents of the selected renedy include:

O Installation of additional dedicated soil vapor nonitoring points to nonitor the
progr ess
of remedi ation.

0 Sealing and abandonment of several existing ground water nonitor wells.
O Installation of replacement ground water nonitor wells.

O Modification of ventilation systens in selected buildings to increase air circulation
and
reduce any potential inhalation risk from T TCE vapors that nmay be migrating into
bui | di ngs from subsurface soil

O Institutional exposure controls such as fences, warning signs, and excavati on and/or
construction restrictions, if required.

0 Surface water drainage controls, such as asphalt paving, to reduce recharge of
precipitation to the perched water-bearing zone.

O Light nonaqueous-phase liquid (LNAPL) extraction and treatment (T-BOS and diesel) to
reduce the mass of these contami nants. Extracted LNAPLs will be renoved from ground
wat er using an oil-water separator, skinmrer, or equivalent system

0 Soil vapor extraction (SVE) and treatment. Extracted soil vapor will be treated using
granul ar activated carbon (GAC) or other technology. The interimsoil vapor restoration
I evel (ISVRL) is 250 ppnv/v TCE, which corresponds to a TCE soil concentration of



2.2 ng/kg. Mdeling indicates that this goal will be reached in approxinately 5 years.

0 Partial dewatering of the perched water-bearing zone in the vicinity of the rel ease
areas to
enhance the effectiveness of SVE by exposing a |larger soil volunme to vapor flow
Extracted ground water will be treated by a lowprofile type (or simlar type) air
stripper
with GAC emi ssions control. Treated ground water will be discharged through an air
msting system Effluent concentrations of TCE and total VOCs will neet the
substantive requirenents of the California RNMXB. Effluent will be treated below limts
of detection established for EPA Methods 601 and 602. Effluent concentrations for tota
petrol eum hydrocarbons (TPH) as gasoline, TPH as diesel, and T-BOS will also be set at
concentrations agreed to by the regul atory agenci es and DOE/ LLNL. Because this
Interi mROD addresses only soil vapor with respect to inhalation risk and NAPL
renedi ation, it does not include any cleanup goals for in situ ground water in the
per ched
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wat er - beari ng zone or cleanup goals for soil and soil vapor to protect ground water
t hese
goals will be addressed in the Final ROD
O Innovative technol ogy devel opnent for enhanced renoval of undi ssol ved TCE DNAPL
in the vadose zone and in shall ow perched ground water. The objective will be to

identify technol ogi es that shorten cleanup tine, inprove cleanup efficiency, and reduce

cost. Criteria to evaluate the effectiveness of any innovative technologies utilized
will be

devel oped with the regul atory agenci es during the renedi al design

As presented in the Final Feasibility Study (FS) for the Building 834 QU (Landgraf et al.
1994) the 1994 present-worth cost of the selected renedy is estimated to be approxi mately
$10.38 mllion. This estimte assumes 2 years of LNAPL recovery, 5 years of SVE and
dewat eri ng, and 30 years of soil vapor and ground water nonitoring. These tine and cost
estimates do not include the devel opnent or testing of any innovative technol ogies.

During the June 23, 1994, Site 300 Renmedi al Project Manager's Meeting, DOE/LLNL
RWQCB, DTSC, and U.S. EPA agreed to pursue a renedial action alternative for the
Buil ding 834 QU that included the testing and eval uati on of innovative technol ogi es conbi ned
with SVE and dewatering. Because no proven technology is currently available to renedi ate
subsurface DNAPL, DOE/LLNL will test innovative technol ogies under this interimaction and
may choose one or nore to be inplenented in the final renmedy. Such technol ogi es nay incl ude
al cohol flooding, surfactants, dual-gas partitioning tracers, biorenediation, and in situ radio
frequency heati ng.

During this interimaction, DOE/LLNL may al so test innovative treatnent technologies to
reduce waste nass, waste volunme, and overall cost. Such technol ogies may include el ectron
accel erator destruction, resin adsorption, and ozone treatment. Any testing and inplenentation
of such technol ogi es nust be approved by the regul atory agenci es.

As renedi ati on progresses, soil vapor sanples will be collected from SVE wells and soi
vapor nonitoring points. The renediation systemw |l be shut down when no soil vapor sanple
exceeds the I SVRL concentration. Monitoring will be conducted for four consecutive quarters
after ISVRLs are net. |If soil vapor concentrations increase above an acceptable level, the SVE
systemw || be restarted. In addition to the soil vapor sanpling, DOE/LLNL may al so conduct
direct soil vapor flux and/or ambient air nmeasurenents during the interimaction to verify that
t he



sel ected renedy is indeed protective of human health.

Prior to Decenber 31, 1995, DOE/LLNL and the regulatory agencies will jointly determ ne
the scope and schedul e of all required post InterimROD docunments and reports (up to the Final
ROD), as well as schedules for inplenenting the selected interimrenedy.

1.5. Statutory Determ nations

The interimaction is protective of human health and the environnent in the short term and
provi des adequate protection until a final renmedy for this QU is selected and presented in the
Final (non-interim ROD. The renedy conplies with Federal and state applicable or rel evant
and appropriate requirenents for this |imted-scope action, and is cost-effective. Although
this
interimaction is not intended to address fully the statutory nandate for permanence and
treatment to the nmaxi mum extent practicable, it does utilize treatnent; thus, it contributes to
t hat
statutory mandate. This action does not constitute the final remedy for the Building 834 QU
The statutory preference for renedies that enploy treatment that reduces toxicity, mobility, or
vol une as a principal elenent, although partially addressed in this renedy, will be addressed by
the final response action. Subsequent actions are planned to address fully the threats posed by
conditions at this OQU. Because this remedy will result in hazardous substances remai ning on
site
above health-based levels, a review will be conducted within 5 years after commencenent of the
renmedi al action to ensure that the renmedy continues to provide adequate protection of hunan
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health and the environment. Because this is an InterimROD, review of this site and of this
renmedy will be ongoing as DOE/LLNL and the regul atory agenci es devel op the final renedy for

t he Buil ding 834 QU

1.6. Signature and Support Agency Acceptance of the Remedy

<I MG SRC 0995141>

Jul i e Anderson Dat e
Director of Federal Facilities Ceanup Ofice
Hazar dous Wast e Managenent Division

U. S. Environmental Protection Agency

Regi on | X

<I MG SRC 0995141A>

Bar bara Cook Dat e
Chief, Region Il Site Mtigation Branch
State of California Departnent of Toxic Substances Control

<I MG SRC 0995141B>

Wl liamH Crooks Dat e
Executive O ficer
State of California Regional Water Quality Control Board



Central Valley Region

<I MG SRC 0995141C

Janes M Turner, Ph.D. Dat e
Manager

Qakl and Qperations O fice

U. S. Departnent of Energy
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2. Decision Summary
2.1. Site Nane, Location, and Description

Site 300, a DOE-owned experinental test facility operated by LLNL, is located in the
sout heastern Altanont Hills of the Di ablo Range, about 17 m east-southeast of Livernore and
8.5 m southwest of Tracy, California (Fig. 1). The site is bordered by cattle grazing land, a
California Departnent of Fish and Gane ecol ogi cal preserve, an outdoor recreational facility,
and a privately owned high explosives (HE) testing facility. For the purpose of this Interim
ROD, it is understood that Site 300 will remain under the continued control of DOE for the
foreseeable future

The Buil ding 834 operable unit (OU) is located on a north-south-trending ridge in the
sout heastern part of Site 300, and was established to address soil and ground water
contam nation in the subsurface below the facility (Figs. 2 and 3). However, to address
potentia
human i nhal ation risks, we discuss only soil renediation in this InterimROD

2.2. Site History and Enforcenent Activities

Prior to the purchase of Site 300 |and for devel opnment as a DOE HE test facility, the
Buil di ng 834 area was used for cattle ranching and livestock grazing. Since the late 1950s, the
Buil ding 834 facilities have been used to expose test specinens to thermal shock, thernal
cycling, and long-term el evated or reduced tenperatures.

TCE served as the primary heat transfer fluid for these operations until the entire system
was
di smant | ed between Septenber 1993 and May 1994. DOE/LLNL estinates that about
550 gal l ons of TCE, a suspected hunman carci nogen, |eaked and spilled to the ground surface and
a nearby septic systemleach field, primarily between 1962 and 1978, contam nating the soil and
shal | ow ground water in the area. Qher chenical conpounds conmonly detected in the perched
gound water in the Building 834 area include tetrachl oroethyl ene (PCE), 1, 2-dichloroethylene
(DCE), 1,1,1-trichloroethane (TCA), T-BGCS, and diesel fuel

In 1982, DOE/LLNL discovered the contamination at the site and began an investigation

under the guidance of the RWMQCB. All investigations of potential chem cal contam nation at
Site 300 were conducted under the oversight of the Central Valley RAMXB until August 1990,
when Site 300 was placed on the National Priorities List (NPL). Since then, all investigations

have been conducted in accordance with CERCLA under the gui dance of three supervising
regul atory agencies: the U S. EPA Region | X, the RAMXB, and the DISC. The DCE entered
into an FFA with these agencies in June 1992.

In April 1994, LLNL rel eased the Final Site-Wde Renedial Investigation (SWRI) report
(Webster-Scholten, 1994). |In July 1994, the Final Building 834 Operable Unit Feasibility Study



(FS) (Landgraf et al., 1994) was published. The SWRI and the FS formthe basis for selecting
technol ogi es for the renedi ati on of subsurface contam nation at the Building 834 OU. The
Proposed Plan (PP) for the remediation of the Building 834 QU, which summarizes site
conditions and renedial alternatives, was rel eased in December 1994. The public conment
period on the FS and PP was conducted between January 9 and February 9, 1995.

Since the discovery of contami nation at Building 834, sone of the VOCs in the subsurface
have been renedi ated by soil excavation, soil venting, and ground water extraction and
treatment. 1In addition, this facility has already been used as a test bed for severa
i nnovati ve
technol ogy treatability projects, including an EPA Superfund Innovative Technol ogy Eval uation
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(SITE) test of a PURUSTM pul sed ultraviolet soil vapor treatnent system an electrical soi
heating pilot test (joule heating), and a denobnstration of an electron accelerator to treat soi
vapor

(Matthews et al., 1992).

2.3. Highlights of Community Participation

The SWRI report and the FS for the Building 834 OU were nade available to the public in
April 1994 and July 1994, respectively. The PP was released to the public in Decenber 1994.
This InterimROD presents the selected renedial action for the Building 834 OU. Al docunents
were prepared in conpliance with CERCLA as anended by SARA. The decision for this site is
based on the Adm nistrative Record, which is available at the Informati on Repository at the
LLNL Visitors Center and the Tracy Public Library.

A public review and comrent period on the preferred renedial alternative began January 9,
1995, and ended February 9, 1995. Interested nenbers of the public were invited to review al
docunents and comment on the considered renedial alternatives by witing to the Site 300
Renedi al Proj ect Manager or by attending a public neeting on January 24, 1995, at the Tracy
Inn in Tracy, California. At this nmeeting, representatives fromDOE, LLNL, U S. EPA and the
State of California discussed the proposed renedi ation plan and addressed public concerns and
qguestions. Questions and comments fromthe public are discussed in the Responsiveness
Sunmary of this Interi mROD.

2.4. Scope and Role of the Building 834 Operable Unit (QU)

The 1992 FFA (as anended in 1995) defines the followi ng seven QUs at Site 300:

QU 1, Ceneral Services Area (GSA).

QU 2, Building 834.

OU 3, Pit 6.

QU 4, Hi gh Expl osives Process Area Building 815.

OU-5, Building 850/Pits 3 and 5.

o o o o o 0O

QU- 6, Building 832 Canyon.
O QU7, Site 300 Monitoring.

I nvestigations at the Building 834 QU address soil and ground water contam nated by VOCs,
di esel, and T-BOS from past chem cal spills and overfilling of an underground di esel storage
tank. The principal potential threat to hunan health and the environnent is exposure to VOC
vapors volatilizing fromshallow soil into anmbient air



This InterimROD addresses only the potential hunan health inhalation risk posed by VOC
contam nation in the vadose zone at the Building 834 QU. The purpose of the selected renedy is
to protect human health and the environment by reduci ng VOC concentrations in soil vapor and
control ling contam nant mgration

2.5. Site Characteristics

Since environnental investigations began at the Building 834 Conplex in 1982,
13 exploratory borehol es have been drilled and 48 ground water nonitor wells have been
conpl eted. Two water-bearing zones have been identified (Fig. 4):

O Perched Water-Bearing Zone: The snmall, shall ow perched water-bearing zone occurs
beneath the QU. Depending on topography, depth to water is approximtely 10-70 ft
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beneath the ground surface. As a result of past releases, this perched water is
contam nated with TCE and ot her VOCs, diesel, and T-BOCS.

0 Regional Aquifer: The regional aquifer occurs in the |ower Neroly Formation (Tnbsl).
This sem -confined aquifer is encountered at 325 ft bel ow the ground surface.

The TCE plune in the perched water-bearing zone at the Building 834 QU is separated from
the regi onal aquifer by over 280 ft of unsaturated bedrock. Data indicate that the perched zone
contam nant plunme has not affected the regional aquifer

2.5.1. Chemical Rel eases

Hi storical informati on and anal ytical data suggest that VOCs and LNAPLs (di esel and
T-BOS) were released to the ground fromsurface spills, discharges to a septic tank, and | eakage
from pi pes, punps, and val ves between the early 1960s and m d-1980s. These rel eases i ncl ude:

0 VOCs in the Building 834 QU near the core of the Building 834 Conplex site and at the
facility septic system The quantity of TCE released in these areas greatly exceeds that
of
other VOCs. Based on enployee interviews, we estimate that a total of about 550 gallons
of TCE was rel eased.

0 TCE at the decommi ssioned septic system| each field.

0 Diesel fuel in ground water attributed to accidental overfilling of an underground tank
| ocat ed near Buil di ng 834B.

0 T-BOS concurrently released with the TCE as a mixture. T-BOS is added to TCE-based
heat exchange fluids to preserve punp seals.

2.5.2. VQOCs in G ound Water

TCE is the npst prevalent VOC in ground water within the perched water-bearing zone and
perching horizon. Qher VOCs that have been detected include PCE, cis-1,2-DCE, 1,1, 1-TCA
acetone, benzene, chloroform 1,1-DCE, ethylbenzene, Freon 113, nethyl ene chloride, toluene,
and xylenes (total isoners) (Table 1).

Figure 5 shows the distribution of TCE in perched ground water beneath the
Buil ding 834 QU. The width of the plunme varies fromabout 200 ft at the southern end to about
500 ft in the area of the fornmer septic systemleach field. Perched ground water beneath the
Building 834 QU is characterized as |limted in extent, shallow (10-70 ft bel ow ground surface),
and relatively thin (2-5 ft saturated thickness). The eastern and western extent of TCE in



ground

water is linmted by the extent of saturation in the perched water-bearing zone. The plune
extends fromthe core area southward for about 1,500 ft. W estimate the vol une of

contam nated ground water to be 2,400,000 gallons.

Historically, the core area (Buildings 834B, C, and D) and forner septic tank |each field
area
have shown the hi ghest concentrations of TCE in perched ground water. The nmaxi mum
hi storical TCE concentration in the plune is 800,000 ag/L. This concentration suggests that
TCE as residual DNAPL is present in the subsurface. The high TCE concentrations in ground
water, soil, and soil vapor strongly suggest that TCE DNAPL may be present at and
downgr adi ent of the release sites. Environnental investigations conducted since 1982 indicate
that the TCE ground water plune is of limted extent and relatively stable (i.e., not mgrating
downgr adi ent) due to natural evapotranspiration. The shallow perched ground water at the
Bui |l di ng 834 QU contains TCE and ot her chenicals of concern. Data indicate that shallow
ground water is perched upon | ow perneability siltstones and cl aystones, which prevent vertica
mgration to the sem -confined regional aquifer approximately 325 ft bel ow the ground surface.
No contam nation fromthe perched water-bearing zone has been detected in the regi onal aquifer
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2.5.3. VQCs in Soil/Rock

Maxi mum TCE concentrations in borehole soil and rock sanples are shown in Figures 6
and 7. TCE in vadose zone soil is mainly confined to the core area of the conpl ex, near
Buil dings 834B, C, and D. The vertical and lateral variability of TCE concentrations in the
core
area is attributed to nultiple rel eases, rel ease anmounts, and rel ease occurrences, as well as
lithol ogic heterogeneity and the anmount of tinme that has passed since the rel eases occurred.
The
maxi mum concentrations of TCE in soil and rock nostly occur within 5 ft above or bel ow the
contact between the perched water-bearing zone and the perching horizon

The maxi mum TCE concentration in soil (12,000 ng/kg) was detected in a soil sanmple
collected in 1982 froma depth of 3.2 ft in the vicinity of a former TCE overfl ow drain behind
Buil ding 834C. At that tine, TCE contaninated soil behind the building was excavated, aerated,
and replaced with clean soil. The next highest TCE concentration (970 ng/kg) was found in the
vicinity of Building 834D at a depth of 29.2 ft. Qher than TCE, no other chem cals have been
detected in soil and rock sanples south of well W834-T4.

Low concentrations of other VOCs reported in subsurface soil (0.5-12.0 ft) include PCE
Freon 11, benzene, ethyl benzene, toluene, and xylenes (total isonmers) (Tables 2, 3, and 4).
These
VOCs are detected in concentrations ranging fromO0.0002 to 14 ng/ kg, the highest being PCE in
a shallow (< 5 ft) soil sanple collected from behind Building 834D. PCE is conmon in soil and
rock sanples fromwells adjacent to Building 834D and in the borehole for well W834-J1; it has
not been detected in soil sanples collected south of well W834-S5. Tol uene, benzene,
et hyl benzene, and xylenes (total isoners) have primarily been detected in soil sanples collected
tn the vicinity of Building 834D and the well W834-T2 wells to the south. Freon 11 detection
in
soil sanples is nostly limted to | ow concentrations in the vicinity of Building 834D and the
former septic tank |each field.

2.5.4. VQOCs in Soil Vapor
Active vacuum i nduced soil vapor surveys (SVSs) were conducted between February and

March 1989 to identify the extent of VOC contam nation and to nonitor the progress of vacuum
extraction pilot studies (Fig. 8 and Table 5). The SVS sanple results and the soil and rock



anal ytical data confirmthat rel eases of TCE occurred adjacent to punp station Buil di ngs 834B,
C, and D

2.5.5. Diesel in Gound Water and Soi |l / Rock

Di esel fuel detected in ground water and soil at the core of the Building 834 Complex is
attributed to accidental overfilling of the underground diesel fuel tank. A TPH concentration
of
100 ng/ kg was detected at a depth of 20 ft in a soil sanple fromthe borehole of well W834-D8,
| ocated near the diesel tank. Maximum fuel hydrocarbon concentrations in ground water range
from 25,000 to 73,000 ag/L, depending on the anal ytical nethod used.

2.5.6. T-BOS in Gound Water

T-BOS, a LNAPL, was mixed with TCE to |ubricate and preserve the punp seals. This
LNAPL has been observed floating in sanples collected fromwell W834-D3 and in the tank
used to collect ground water during previous pilot testing of the remedi ati on system near
Buil ding 834D. T-BCS may al so be trapped in vadose zone and saturated zone soil pores.
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2.6. Risk Assessnent

The baseline risk assessnent eval uated potential present and future public health and
ecol ogi cal risks associated with environnental contanmination in the Building 834 QU, using the
assunption that no cleanup or remediation activities would take place at the site. Selection of
a
specific renediation strategy is based in part on the extent to which it can reduce potentia
public
heal th and ecol ogi cal ri sks.

The baseline risk assessnent presented in the SWRl consisted of six conponents:

O Ildentification of the contam nated environnental nedia.

O ldentification of chenicals of potential concern.
0 Estimation of potential exposure-point concentrations of contam nants.
0 Human exposure and dose assessment.
O Toxicity assessment.
0 Ri sk characterzation
2.6.1. ldentification of Contami nated Environnental Media

Based on our assessnent of the nature and extent of contanination obtained during site
characterization efforts, we identified contam nants of potential concern in four different
environnental nmedia in the Building 834 QU. surface soil, subsurface soil, soil vapor, and
perched ground water

2.6.2. ldentification of Chemi cals of Potential Concern

Table 6 presents the chem cals of potential concern identified in the Building 834 QU
Details of the nethodol ogy used to identify these contam nants are described in the SWRI



2.6.3. Estinmates of Exposure-Point Concentrations

We devel oped conceptual nopdels to identify the probable mgration processes of the
chem cals of concern fromrelease sites and source nedia in the Building 834 QU to sel ected
potential exposure points. The conceptual nodels provided the basis for selection of the
gquantitative nodels used to generate estinates of contani nant rel ease rates and potentia
exposure-poi nt concentrations. The exposure-point concentrations were used to estinmate the
magni t ude of potential exposure to contaminants in the baseline risk assessnent. The rel ease
areas, nigration processes, and exposure points identified in the Building 834 QU are given in
Table 6. In addition, this table Iists the mathenatical nodels used to estimate contani nant
mgration rates and the potential exposure-point concentrations for the chem cals of concern in
each environmental nedi um

We applied a mathematical nodel to estinmate the potential exposure-point concentrations of
contam nants: 1) in the atnosphere when VOCs vol atilize from subsurface soil (0.5 to 12.0 ft)
in
the vicinity of the Building 834D punp station, and 2) into indoor air of Building 834 when
VOCs vol atilize from subsurface soil underneath the building and diffuse into the building. A
wor st - case exposure scenario is assumed to occur in these |ocations because these are the
regi ons
for which the hi ghest contanm nant concentrations detected in subsurface soil have been reported.

In addition, we estimated the concentrations of surface soil (6 0.5 ft) contam nants bound
to
resuspended particles throughout the QU. The potential exposure-point concentrations for direct
dermal contact and incidental ingestion of contaminants in surface soil are the sanme as the 95%
upper confidence limts (UCLs) of the mean concentration of the chem cals.
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The California Departrment of Forestry well, CDF-1, |ocated approxinmately 300 ft southeast
of the Site 300 boundary, was selected as the receptor |ocation for nodeling of ground water
contam nants that originate in the Building 834 OU. An analytic nodel was used to estimte the
concentration of TCE in ground water predicted to reach the exposure point, well CDF-1

2.6.4. Human Exposure and Dose Assessnents

Exposure scenarios and pat hway exposure factors (PEFs) used to define potential human
exposure and dose assessments are descri bed bel ow.

2.6.4.1. Exposure Scenari os

The exposure scenarios that we used to evaluate potential adverse health effects associated
wi th environnmental contanination in the Building 834 OU were devel oped with respect to a
series of assunptions about present and future uses of the site and lands in the i nmedi ate
vicinity.

We devel oped two principal scenarios to evaluate potential human exposure to environnenta
contam nants in the Building 834 QU. The first of these scenarios pertains to adults working in
the Building 834 QU. This scenario addresses potential health risks attributable to
cont am nant s
in subsurface soil and surface soil, where an adult on site (AOS) is presuned to work in the
i Mmediate vicinity of the contam nation over their entire period of enploynent at the site
(25 years). Subsurface soil contam nants can volatilize into the atnosphere, where they may be
i nhal ed by individuals who work in the vicinity of the contam nation. Surface soil contam nants
bound to resuspended soil particulates nay also be inhaled by individuals in the course of work-
related activities at the site. In addition, we eval uated ACS exposure as a consequence of
der nal



absorption and incidental ingestion of contam nants present on surface soil

Qur second scenario pertains to residential exposures (RES), which are associated
exclusively with use of contam nated ground water fromwell CDF-1. The identification and
sel ection of exposure pathways related to residential use of contam nated ground water were
based on the assunption that well water will be used to supply all domestic water needs, such as
t hose associated with showering or bathing, cooking, dishwashing, and |aundry. Accordingly,
are eval uated potential residential exposure to contamnants in ground water at CDF-1 due to
1) direct ingestion of water, 2) inhalation of VOCs that volatilize fromwater to i ndoor air
3) dermal absorption of contam nants while showering or bathing, and 4) ingestion of
aonegrown beef, mlk, and fruits and vegetabl es rai sed using contam nated ground water. For
the purpose of the risk assessnent, we assune residents could be exposed to contam nants in
ground water for 30 years.

2.6.4.2. Pathway Exposure Factors

To estimate the magni tude of potential human exposure to contaminants in the Building 834
QU, we devel oped PEFs, which convert the exposure-point concentrations of contamnants into
estimates of average contam nant intake over tinme (the chronic daily intake or CDI). These PEFs
are based on a series of reported and/ or assumed paraneters regardi ng current and potential |and
use patterns in and around the Building 834 QU, residential occupancy patterns, and | ength of
enpl oyment. PEFs al so account for a nunber of physiological and dietary factors such as the
daily ingestion rates of water and homegrown fruits, vegetables, beef, and nilk; daily breathing
rate; and surface area of exposed skin

The PEFs that we used to evaluate potential adult on-site and residential exposure to
contam nants are presented in Tables 7 through 16.
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2.6.5. Toxicity Assessnent

For each location with environmental contam nation, we began by identifying those
chem cals of concern that are classified by the U S. EPA as carcinogens (U S. EPA, 1992c). This
classification is based on consideration of data from epi demi ol ogi cal studies, animal bioassays,
and in vivo and in vitro tests of genotoxicity. The three principal weight-of-evidence
classifications are Group A (human carci nogen), G oup B (probable human carci nogen), and
Group C (possible hunan carcinogen). Placenent of a chemical in Goup A requires positive
evi dence of carcinogenicity fromoccupati onal or epidenm ol ogi cal studies. Such data are
generally not available for chemcals classified as Group B or Goup C carcinogens. For
chemicals in these latter two groups, the preponderance of evidence of carcinogenicity typically
cones from ani mal studies.

2.6.5.1. Cancer Potency Factors

The Cancer Potency Factors (CPFs) used in our estimations of cancer risk were obtained
fromval ues published in either the Integrated Risk Information System (IRI'S) (U S. EPA,
1992c), the Health Effects Assessnent Summary Tabl es (HEAST) (U.S. EPA, 1992b,c), or by
the State of California, Environnental Protection Agency (1992). W also had CPFs for TCE
and PCE provided by Region I X of the U S. EPA (1993). Al CPFs were derived using versions
of the linearized, multistage dose-response nodel (U.S. EPA, 1989a,b); generally, the dose- and
tunor-incidence data used in the nodel are from ani nal bioassays. For contam nants of
potential concern at Site 300, the exceptions are cadmi um and beryllium where hunman tunor
data are available. The nbdel calcul ates the potential increased cancer risk, where increased
ri sk
is linearly related to dose for | ow dose |evels typical of environnmental exposure. Use of
ani mal
bi oassay data to predict human tunorigeni c response assumes that animals are appropriate



nodel s of human carci nogeni ¢ response, and that the dose-response rel ati onshi ps observed in
hi gh- dose ani nal bi oassays can be extrapolated linearly to the | ow doses generally associ at ed
wi th human exposure to environnental contam nants. Wen CPFs were available for a particular
contam nant fromboth a U S. EPA source and the State of California, we selected the highest
potency from anong the set of val ues.

The CPFs (slope factors) used to calculate cancer risks in our evaluation are presented in
Tabl es 7 through 11.

2.6.5.2. Reference Dose

The reference doses (RfDs) that we used to eval uate potential noncarci nogeni ¢ adverse health
ef fects were based, when possible, on long-term(i.e., chronic) exposures, and were derived by
di vidi ng an experinental | y-determ ned no-observed-adverse-effect-1evel (NOAEL) or | owest-
observed- adverse-effect-level (LOAEL) (each has units of ng/[kg O d]) by one or nore
uncertainty factors (U S. EPA, 1992b,c,d). Each of these uncertainty factors has a val ue that
ranges from1l to 10 (U S. EPA, 1992b,c,d). W selected pathway-specific RfDs, when avail abl e
(U.S. EPA, 1992b,c,d and Cal -EPA, 1992), to calculate a correspondi ng Hazard Quotient (HQ.
| f pathway-specific RfDs were not avail able, we used the published RfD (typically devel oped for
oral exposures) to calculate an HQ for all exposure pathways.

The reference doses used to cal cul ate noncancer hazard indices in our evaluation are
presented in Tables 12 through 16.

2.6.6. Risk Characterization
The risk assessnment was perforned in accordance with Ri sk Assessnent Gui dance for

Superfund (RAGS) (U.S. EPA, 1989a,b). Carcinogenic risks, an evaluation of potentia
noncar ci nogeni ¢ exposure health hazards, and the additivity of response are described bel ow.
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2.6.6.1. Carcinogenic Risks

For carcinogens, we calculated the potential incremental cancer risk associated with |ong-

term exposure to chemicals present in surface soil, subsurface soil, and ground water. For each
chem cal at each exposure | ocation, the total risk attributable to that chenm cal was determ ned
by

mul ti plying each pathway-specific intake (e.g., the dose due to ingestion of water or to

i nhal ation

of contaminant that volatilizes fromwater to indoor air) by the correspondi ng pat hway-specific
CPF. The products of each pathway-specific intake and pat hway-specific CPF were sunmed to
obtain the potential incremental cancer risk for a specific chemcal. W conpleted paralle
sets

of calculations for all chemicals at each exposure |ocation, then sunmmed val ues of chem cal -
specific risk fromall chemcals present to yield an estimate of total increnental risk for
exposures associated with a given |ocation

2.6.6.2. Evaluation of Hazard from Exposure to Chenicals that Cause
Noncancer Health Effects

For chemi cals of potential concern that are not classified as carci nogens, and for those
car ci nogens known to cause adverse health effects other than cancer, we evaluated the potentia
for exposure to result in noncarcinogenic adverse health effects by conmparing the CDI with a
RfD. Wen calculated for a single chemical, this conparison yields an HQ For each chem ca
at which | ocation, we sumed pat hway-specific Hx (where applicable) to obtain an HQ for a
given chemcal. W then sumed all HQ fromall chemcals to yield an H for potentia
exposures associated with a given |ocation



2.6.6.3. Additivity of Response

In every |l ocation at or near the Building 834 QU where we cal cul ated potential cancer risk
and noncancer HQ@, CDIs were estinated for exposures attributable to nultiple pathways for
each of several contaminants. As noted previously, we estinated the total potential cancer risk
and/or total H by sunmming risk or H@ for all contam nants at a given |location, where each
chem cal -specific estimte of risk or hazard represents potential exposures fromnmultiple
pat hways. Inplicit in the summati on of risk and hazard is the assunption that the effects of
exposure to nore than one chemical are additive. This sinplifying assunption does not consider
simlarities or differences in target organ toxicity, nmechanisn(s) of action, or the possibility
of
synergistic or antagonistic effects of different chemicals in the m xture.

2.6.7. Summary of Baseline Risks and Hazards Associated with
Cont am nant s

Basel i ne risks and hazards for the Building 834 QU were evaluated for adult on-site
exposures, additive potential risk and hazard for adults on site, and residential exposures.
These
are described below, followed by a brief discussion of uncertainty.

2.6.7.1. Adult On-Site Exposures

We eval uated potential ACS exposure to this contam nation by calculating the associated risk
and hazard for two different scenarios: 1) inhalation of VOCs that volatilize from subsurface
soil to the atnobsphere in the immediate vicinity of the building; and 2) inhalation of VOCs that
vol atilize from subsurface soil underneath the building followed by diffusion intO | he building
air. Both ACS exposure scenarios resulted in estimates of individual potential excess lifetine
cancer risk (6 x 10-4 and 1 x 10-3) and noncancer H (22 and 36) that exceed acceptable limts
(U.S. EPA, 1990b).

Adults on site working in the Building 834 QU can potentially be exposed to contani nants
present in surface soil. This exposure could occur if an individual inhales resuspended
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contam nated particulates, cones in direct dernal contact with surface soil, or ingests snal
quantities of surface soil incidental to working in the area. Calculation of the risks
associ at ed

with these exposures yielded estimates of total risk of 4 x 10-7 (inhalation of resuspended
particulates) and 4 x 10-10 (ingestion and dermal absorption of surface soil contam nants). The
corresponding total Hi's are 7.2 x 10-5 and 1.1 x 10-2.

The cal cul ati ons of potential cancer risk are presented in Tables 7 through 16 and the
results
are sumari zed in Tables 17 through 20.
2.6.7.2. Additive R sk and Hazard for Adults On Site

Adul ts working outdoors in the vicinity of Building 834D coul d be exposed si nultaneously
to contam nants present in surface soil (by inhalation of resuspended particul ates, and

i ngestion
and dernal absorption of surface soil contam nants) as well as by inhalation of the VOCs that
vol atilize from subsurface soil into the atnosphere in the i mmediate vicinity of Building 834D.

Tabl e 21 presents the estimated potential additive risk and H for this scenario, as well as
t he
contributions attributable to each source or transport nedium The values given in Table 21



indicate an estinmated total risk of 6 x 10-4 and a total H of 22. Both the total risk and the
t ot al

H are dom nated by contam nants present in subsurface soil near Building 834D and are not
substantially affected by contributions to risk or H fromsurface soil contani nants.

2.6.7.3. Residential Exposures

We eval uated potential residential exposure to contam nants in ground water at weir CDF-1
due to direct ingestion of water fromthe regional aquifer; inhalation of VOCs that volatilize
from
water to indoor air; dernmal absorption of contam nants while showering or bathing; and ingestion
of homegrown beef, mlk, fruits, and vegetabl es raised using contam nated ground water. The
cal cul ations, presented in Tables 11 through 16 and sunmarized in Table 22, indicate the tota
potential excess lifetine excess cancer risk attributable to residential use of ground water is
7 x 10-11, and the corresponding total H is 2.8 x 10-6.

2.6.7.4. Uncertainty in the Baseline Public Health Assessment

Uncertainties are associated with all estimtes of potential carcinogenic risk and
noncar ci nogeni ¢ hazard. For exanple, the exposure paranmeters recommended by the U S. EPA
(1990a and 1991a) are typically obtained fromthe 90th or 95th percentile of a distribution
t hey
are not necessarily representative of an average individual or of average exposure conditions.
Consequently, use of upper-bound paranmeters may contribute to overly conservative estinmates of
potential exposure, and of risk and hazard.

2.6.8. Renedial Goals

To eval uate which remedi al strategies would reduce potential public health risks in the
Bui |l di ng 834 QU, we devel oped heal t h-based PRGs. The baseline risk assessnent identified
subsurface soil/soil vapor in the vicinity of Building 834D as the only contani nated
environnental nmediumin the Building 834 QU associated with an elevated risk or hazard. W
applied the nethod presented in RAGS, Part B (U. S. EPA 1991b) to derive health-based PRG
concentrations which, if present in subsurface soil, would be protective of human health and the
environnent. The fundanental equation given in this method involves setting the total potentia
risk or hazard at a target level and solving for the concentration term A concentration of
2.2 ng/kg TCE in soil is equivalent to an H of 1. RAGS indicates that an H greater than 1 nay
be associated wi th noncarci nogeni ¢ adverse health effects. The potential excess lifetinme cancer
ri sk associated with inhalation of TCE vapors, which volatilize from subsurface soil containing
2.2 ng/kg of TCE. is 3 x 10-5. For known or suspected carcinogens, acceptable exposure |evels
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are generally concentration levels that represent an excess upper bound lifetinme cancer risk to
an

i ndi vidual of between 10-4 and 10-6 using infornation between dose and response. The 10-6

risk level shall be used as the point of departure for determ ning renmedi ation goals for
alternatives when ARARs are not available or are not sufficiently protective because of the
presence of multiple contaninants at the site or nultiple pathways of exposure. The 10-4 to 10-6
risk range is generally acceptable for risk nanagenment decisions. The nethod, cal cul ati ons and
paranmeters used to derive the health-based PRG for the Building 834 QU are presented in the
Buil ding 834 FS. The range of heal th-based PRGs we cal cul ated in our evaluation is presented
in Table 23. This table also presents the prelimnary renediation goals for TCE in soi

pr oposed

by Region I X, U S. EPA (1994).

As shown in Table 23, the concentration of TCE in subsurface soil associated with an H of 1
is 2.2 ng/kg. This concentration is |lower than the U S. EPA Region | X PRGs for both industria



and residential soil (1994). To nonitor the progress of subsurface soil renediation, we wll
anal yze soil vapor sanples from SVE wells and soil vapor nonitor points, rather than attenpting
to collect soil sanples. DOE/LLNL nay al so conduct direct soil vapor flux measurenents in the
future.

To convert a soil concentration of 2.2 ng/kg to a soil vapor concentration in ppmv/v, we use
the foll owi ng equati ons:

1 H
Cs-vapor =CsX--X--X103
Kd RT
wher e,
Cs-vapor = | SVRL-equi val ent concentration of TCE in soil vapor (1.348 x 103 ng),
MB)
Cs = concentration of TCE in soil (2.2 ng/kg),
Kd = adsorption coefficient of TCE in soil (6.4 x 10-1 L),
kg)
H = Henry's Law constant (9.58 x 10-3 attni\B,
mﬁ)
R = ideal gas constant (8.2 x 10-5 at miM3),
nol e O degrees Kelvin
T = tenperature (298 degrees Kelvin), and
103 = conversion factor
and,
Cs-vapor x 103 x T x R
Cs-vapor v/v = Wx P x V
wher e,
Cs-vapor v/v = ISVRL concentration of TCE in soil vapor (250 ppmv/v),
103 = conversion factor
W = nol ecul ar wei ght of TCE (131.4__?_)
nol e
P = pressure (1 atn), and
V = volune (1 M3).
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Thus, the ISVRL is set at a TCE concentration of 250 ppmv/v. The selection of an interim
renmedi ati on goal for TCE al one was based on the observation that TCE is the principa
subsurface contam nant and contributes approxi mately 90% of the total baseline risk. Possible
cumul ative effects fromother contam nants will be addressed in the Final ROD for the
Bui | di ng 834 QU



2.7. Description of Renedial Action Alternatives

The Feasibility Study for the Building 834 QU presented six alternatives to address VOC
i nhal ation risks and to renbve subsurface VOCs. Since migration of contanmi nated soil vapor
fromthe vadose zone beneath the core of the conplex nmay pose a threat to human health, its
managenent and renedi ati on were the focus of the FS. The six renedial action alternatives are
sunmari zed in Table 24.

2.7.1. Aternative 1-No Action

A no-action alternative is generally required as a basis fromwhich to devel op and eval uate
renedial alternatives and is the postul ated basis of the baseline risk assessment. Under a no-
action response, all renmedial activities in the Building 834 Conmpl ex woul d cease. However, the
follow ng activities would be perforned:

O Installation of ten dedicated shallow soil vapor nmonitoring points.
Installation of three additional ground water nonitor wells.

Seal i ng and abandonnment of two existing ground water nonitor wells.

I I B

Moni toring, reporting, nmaintenance, database nmanagenent, and quality assurance/quality

control (QN QO).

The present-worth cost of Alternative 1 is $4.19 million, which includes up to 30 years of
soi | vapor and ground water nonitoring.

2.7.2. Aternative 2--Exposure Contro

Al ternative 2 focuses on 1) mninzing human exposure to inhal ation of TCE and ot her
contam nants evaporating fromthe subsurface, 2) reducing the potential for further contan nant
nobi lization in soil and ground water caused by infiltrating rain water, and 3)-reduci ng LNAPLs.

Alternative 2 includes:
O Al elenments of Alternative 1.

O Mdification of building ventilation in selected buildings to provide increased
circul ation.
This woul d reduce the inhalation risk associated with exposure to indoor air

O Institutional exposure controls to reduce the health risk represented by exposure to VOCs
within potential risk areas identified in the SWRI risk assessnent. These neasures woul d
consi st of fences, warning signs, and simlar controls on site access and exposure.

0 Additional drainage controls, such as asphalt paving, along the perineter of the
Bui | di ng 834 Conplex core area. The objective would be to reduce recharge of water to
t he perched water-bearing zone.

O LNAPL skinmm ng and di sposal to reduce LNAPL nass.
The present-worth cost of Alternative 2 is $5.69 million. This cost includes up to 2 years

of
LNAPL recoved and up to 30 years of soil vapor and ground water monitoring.
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2.7.3. Aternative 3--Source Mass Renpval using SVE

The objective of Alternative 3 is to 1) reduce soil vapor VOC concentrations in the upper
12 ft of the vadose zone to health-risk-based concentrations (250 ppmv/v) associated with a
t ot al
H of 1, which corresponds to an excess potential cancer risk of 3 x 10-5, and 2) reduce
LNAPLs. Alternative 3 consists of:

O Al elenments of Alternative 2.

0 The institutional and exposure controls described in Alternatives 1 and 2, including
addi tional ventilation to reduce potential exposure risks due to inhalation of VOC
vapors.

0 SVE and treatnent.

The present-worth cost of Alternative 3 is $8.72 million. This cost includes up to 2 years
of
LNAPL recovery, up to 5 years of SVE, and up to 30 years of soil vapor and ground water
noni tori ng.

2.7.4. Aternative 4--Source Mass Renmpoval using SVE and Dewatering

As with Alternative 3, the objective of Alternative 4 is to 1) reduce VOC concentrations in
t he vadose zone to health-risk-based concentrations associated with a total H of 1, and 2)
reduce
LNAPL contam nant nass. The mmjor conponents of Alternative 4 include:

O Al elenments of Alternative 3.

0 Partial dewatering of the perched water-bearing zone to enhance SVE. Extracted ground
wat er woul d be treated using an oil/water separator to remove LNAPLs, a |lowprofile
tray (or simlar type) air stripper, and a GAC vapor em ssions control. Treated ground
wat er effluent would be punped to an effluent storage tank and | ater discharged on site
through an air misting systemto a sloped, undevel oped, grassy area east of the
Bui | di ng 834 Conpl ex.

The present-worth cost of Alternative 4 is $10.38 million. This includes up to 2 years of
LNAPL recovery, up to 5 years of SVE and dewatering, and up to 30 years of soil vapor and
ground wat er nonitoring.

2.7.5. Aternative 5--Source Mass Rempval Using SVE and Ground Water
Pl une Contro

As with Alternatives 3 and 4, the objective of Alternative 5 is to reduce VOC concentrations
in the vadose zone to health risk-based concentrations and reduce LNAPL contam nant nass.
Alternative 5 would include all of the elenents for Alternative 4 and use additional dewatering
at
the Buil ding 834 septic tank release area and the W834-T2 and -T4 well cluster areas to provide
downgr adi ent VOC plune control and mass renoval. The additional dewatering of the perched
wat er - bearing zone woul d al so reduce the potential for future plume mgration by further
reduci ng plume mass and vol une, thus being slightly nore protective of the environnent. The
maj or conponents of Alternative 5 include:

O Al elements of Alternative 4.
0 Downgradi ent ground water extraction for plunme mgration control
The present-worth cost of Alternative 5 ranges from$11.80 mllion to $16.45 nillion

dependi ng on the duration of ground water extraction. This includes up to 5 years of SVE
between 5 and 30 years of dewatering (with up to 2 years of LNAPL recovery), up to 20 years of



soi | vapor nonitoring, and up to 30 years of ground water nonitoring.
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2.7.6. Alternative 6--InterimSource Mass Renoval

As with Alternatives 3, 4, and 5, the objective of Alternative 6 is to reduce VOC vapor
concentrations in the vadose zone to health-based concentrati ons associated with a total H of
11
and reduce LNAPL contan nant nmasses near the rel ease areas. Alternative 6 al so adds DNAPL
mass reduction via innovative technol ogies. The major conponents of Alternative 6 include:

O Al elenments of Alternative 4.

0 SVE and treatnent. Extracted soil vapor will be treated using GAC. The ISVRL goal is
a TCE concentration of 250 ppnmv/v in subsurface soil vapor. Mddeling indicates that this
goal will be reached in approximately 5 years.

O Innovative technol ogy devel opnent, testing, and application both for enhanced renoval
of undi ssolved TCE DNAPL in the vadose and shall ow, perched water-bearing zones,
and treatnent of extracted soil vapor and ground water. The objective will be to
identify
technol ogi es that shorten cleanup tine, inprove cleanup efficiency, and reduce cost.

The present-worth cost of the selected alternative is estinmated to be approxi mately
$10.38 mllion. This assunes up to 2 years of LNAPL recovery, up to 5 yearsof SVE and
dewat eri ng, and up to 30 years of soil vapor and ground water nonitoring. These tinme and cost
estimates do not include the devel opnent or testing of any innovative technol ogies.

Because no proven technology is currently available to renediate TCE DNAPL in the
subsurface, DOE/LLNL will test innovative technol ogies, which nmay include al cohol fl ooding,
surfactants, biorenediation, duatgas partitioning tracers, in situ radio frequency heating,
resin
adsorption, electron accelerator, and ozone treatnent. The application of innovative
t echnol ogi es
is extrenmely inportant in addressing subsurface DNAPL contam nation. Analytical data
strongly suggest that a volunme of contami nant nmay be present as DNAPLs in the subsurface, and
no DNAPL renedi ation systens currently exist. Three innovative technol ogies (al coho
flooding, surfactants, and dual gas partitioning tracers) are directly applicable to
characteri zi ng
and/ or renedi ati ng subsurface DNAPLs, and are currently under consideration. Descriptions of
t hese technol ogi es are presented in the FS.

2.8. Summary of Conparative Analysis of Alternatives

We have eval uated the characteristics of the six alternatives with respect to the nine EPA
eval uation criteria:

0 Overall protection of human health and environment.
0 Conpliance with ARARs.

O Short-term effectiveness.

0 Long-termeffectiveness and pernanence.
d

Reduction of toxicity, nobility, or vol une.



O Inplenentability.

O Cost-effectiveness.

0 Regul atory acceptance
0 Community acceptance.

DOE/ LLNL and the regul atory agencies agree that Alternative 6 provides the best bal ance of
trade-offs with respect to the evaluation criteria. Comunity acceptance is discussed in the
Responsi veness Sumary of this InterimROD. In the follow ng sections, Alternatives 1
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through 6 are conpared in relation to the remai ning seven criteria. Table 25 sunmarizes this
conparative evaluation with respect to all nine criteria.

2.8.1. Overall Protection of Human Health and t he Environnent

O Alternative 1 does not actively renediate contanmi nated soil or ground water, which will
not protect human health or the environnent.

0 Alternative 2 protects human health inside the buildings by providing inhalation exposure
controls. However, this alternative would not protect human health and t he environnment
out side of the buildings because it does not renedi ate contani nated soil vapor or ground
wat er .

O Alternative 3 protects human health and the environment by using SVE to renedi ate
contam nants in the shall ow vadose zone and skinmm ng to reduce LNAPL nass.

O Alternative 4 protects human health and the environment by suppl enenting SVE with
dewat ering. This method woul d provide nore efficient contam nant renpval than
Alternative 3 since a greater soil volune will be exposed for SVE by dewatering.

O Alternative 5 supplenments SVE and dewatering with nore extensive ground water
extraction, which would renove nore subsurface contam nants nore efficiently than
Al ternative 4. However, this alternative would not be nore protective of hunman health
and the environnent than Alternatives 4 or 6 since there is no pathway that could result

exposure to contam nants in the perched ground water

O Alternative 6 (the selected renedy) combines the elenents of Alternative 4 with the
testing and i nmpl enentati on of innovative technol ogi es for DNAPL renediation. This
alternative would be at |east as protective to hunan health and the environnent as
Alternative 4 and may be nore protective of the environnent since innovative
technol ogi es may prove to be nore effective at contam nant nmass renoval than SVE and
dewat eri ng al one.

9.8.2. Conpliance with ARARs

Except for Alternative 1 (no action), all alternatives would neet all ARARs for this interim
renmedial action. DOE/LLNL is currently working with the Central Valley RAMXB to propose
an anendnent to the Basin Plan to exclude the perched water-bearing zone as a drinking water
source because DOE/LLNL believes that the perched water-bearing zone does not neet State
criteria with respect to water yield or natural quality (even w thout contanination). The Basin
Plan currently defines the perched water-bearing zone as a potential drinking water source and,
therefore, may require renedi ati on of ground water to protect beneficial use. Such a
requi r enent
may i nclude renedi ation to background concentrati ons dependi ng on techni cal and econom c



feasibility. If the RMXB grants an amendnent, |ess stringent ground water cleanup criteria and
soil cleanup criteria to protect ground water nmay be applied. G ound water remnedi ation goals
and soil remediation goals to protect water quality will be presented in the Final ROD for the
Bui | di ng 834 QU

2.8.3. Short-Term Effectiveness

O Alternative 1 does not renmove significant quantities of VOCs fromthe subsurface.
Therefore, this alternative would not be effective in short-termrenediation of the site.

O Alternative 2 renoves only LNAPLs fromthe subsurface. Since this alternative does not
reduce VOC nmass, it would not provide short-termrenediation of the site.

O Alternative 3 uses SVE to i mmedi ately begin renmoving VOCs and reduci ng VOC soi
vapor concentrations.
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O Alternative 4 conbines SVE with dewatering to i nmedi ately begin renoving VOCs and
reduci ng VOC soil vapor concentrations. Dewatering would allow Alternative 4 to
renedi ate a greater soil volune than Alternative 3.

O Alternative 5 conbines the elenents of Alternative 4 with nore extensive ground water
extraction to inmedi ately begin renpoving VOCs and reduci ng VOC soil vapor
concentrations. This alternative would probably be as effective in the short termas
Alternative 4

O Alternative 6 conbines all elenents of Alternative 4 with treatability testing of

i nnovati ve renedi ati on technol ogi es. Innovative technol ogi es nay provide the greatest
short-term effectiveness by renoving higher quantities of contam nants than Alternative 4
or 5.

O Al alternatives would be protective of site workers and the comrunity during the
renedi al action. No adverse environnental inpacts are antici pated.

2.8.4. Long-Term Effectiveness and Per manence

0 Alternative 1 does not provide |long-termeffectiveness in neeting | SVRLs by not
actively renedi ating contamni nated soil and ground wat er

O Alternative 2 renoves only LNAPLs fromthe subsurface. Since this alternative does not
reduce VOC nmass, it would not provide long-termeffectiveness or pernanence.

O Alternative 3 uses SVE to provide |long-termeffectiveness through VOC mass renoval
and woul d permanently reduce VOC soil vapor concentrations to | SVRLs.

O Alternative 4 conbines SVE with dewatering to renediate a greater soil volune than
Al ternative 3 and woul d provide | ong-termeffectiveness and per nanence.

O Alternative 5 uses SVE and nore extensive ground water extraction to provide |long-term
ef fecti veness through mass renoval and plune control, which would provide |ong-term
ef fecti veness and pernmanence in reducing soil vapor concentrations of VOCs to | SVRLs.

O Alternative 6 conbines all elenments of Alternative 4 with treatability testing of
i nnovati ve renedi ati on technol ogi es. Innovative technol ogi es nay provide the greatest
| ong-term effectiveness and pernanence by renoving higher quantities of contam nants
than the technol ogies of Alternative 4 alone and, thus, are also nore protective of the
envi ronnent .



2.

8.

5.

O

Reduction of Toxicity, Mbility, or Vol une

Al ternative 1 does not renove significant quantities of VOCs fromthe subsurface.
Therefore, this alternative would not reduce toxicity, mobility, or volune of the VOCs.

Al ternative 2 renpves LNAPLs, but would not renove significant quantities of VOCs
fromthe subsurface. Therefore, this alternative would not reduce the toxicity,

mobi lity,

or volune of the VCCs.

SVE and LNAPL recovery in Alternative 3 would significantly reduce the toxicity,
nobility, and volune of contam nants in the subsurface.

By addi ng dewatering to SVE and LNAPL recovery, Alternative 4 would reduce the
toxicity, nmobility, and volunme of contaminants in the subsurface nore efficiently than
Al ternative 3.

SVE, dewatering, plune control, and LNAPL recovery in Alternative 5 would effectively
reduce the toxicity, nobility, and volune of contam nants in the subsurface.
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O

2.8.6.

of

2.

8.

7.

Al ternative 6 woul d supplenent the elenments of Alternative 4 with innovative

t echnol ogi es, which may reduce the nobility, volune, and mass of VOCs, DNAPLs, and
LNAPLs in the vadose zone and saturated zone nore effectively than Alternative 4 al one.
Because Alternative 6 will likely renpbve the |argest anpbunt of contam nant source mass,
it is nore protective of the environnent and reduces future nigration potenti al

| mpl enentability

Alternative 1 can be inplenented easily with slight nodifications to the existing ground
wat er nonitoring program

Al ternative 2 can be inplenented using standard desi gn and construction techni ques and
materials to nodify building ventilation and surface drai nage. Passive skimers for
LNAPL recovery are readily available, and DOE/LLNL has facilities to properly handle
recovered LNAPLs as hazardous waste.

The SVE system and surface and drai nage nodifications of Alternative 3 are readily

i npl enentabl e. Major conponents of the remediation systemare currently in place, and
SVE, air stripping, and vapor-phase GAC are commercially available. However, SVE
woul d i nvol ve sone additional construction and | ong-term operation of renediation
facilities.

The soil vapor and ground water treatnent technol ogies incorporated into Alternatives 4
and 5 are readily avail able and many of the mmjor conponents are already in place.
These alternatives would invol ve sone additional construction and | ong-term operation
of remediation facilities in addition to the drainage control and ventilation projects.
Phase separation, air stripping, and vapor-phase GAC are comercial ly avail abl e.

In Alternative 6, the soil vapor and ground water treatnent technologies of Alternative 4
are conbined with treatability testing of innovative technologies. Although the design

i nnovati ve technologies is difficult to predict, DOE/LLNL has the technical resources to
i mpl enent each possible renedial alternative.

Cost - Ef f ecti veness



0 The present-worth cost of Alternative 1 is $4.19 million for up to 30 years of soil vapor
and ground water nonitoring. This alternative has the | owest cost because it does not
i ncl ude renedi al actions.

0 The present-worth cost of Alternative 2 is $5.69 mllion. This includes up to 2 years of
LNAPL recovery and up to 30 years of soil vapor and ground water nonitoring.
Al ternative 2 has a higher cost because it includes capital construction projects
(drai nage
controls and ventilation retrofits) and ground water nonitoring, but no renediation by
| ong-term extraction and treatment.

0 The present-worth cost of Alternative 3 is $8.72 million. This includes up to 2 years of
LNAPL recovery, up to 5 years of SVE, and up to 30 years of soil vapor and ground
wat er nmonitoring. The higher cost of Alternative 3 is due to capital construction
proj ects,
as well as ground water monitoring and soil vapor treatnment.

0 The present-worth cost of Alternative 4 is $10.38 mllion. This includes up to 2 years

of
LNAPL recovery, up to 5 years of SVE and dewatering, and up to 30 years of soil vapor
and ground water nonitoring. The dewatering and ground water treatnent in
Alternative 4 adds cost, so estinated total costs for this alternative are greater than
for
Al ternative 3.
0 The present-worth cost of Alternative 5 ranges from $11.80 million to $16.45 nmillion
dependi ng on the duration of ground water extraction. This includes up to 5 years of
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SVE, between 5 and 30 years of dewatering, up to 2 years of LNAPL recovery, up to
20 years of soil vapor nonitoring, and up to 30 years of ground water nonitoring. The
estimated total costs of Alternative 5 may be the highest because the duration of ground
wat er extraction could be up to 30 years, conpared to 5 years for Alternatives 3 and 4.
In

addition, this alternative requires a second ground water extraction and treatnent
system

0 The total estinmated cost of Alternative 6 is $10.38 mllion. Since costs and effects of
i nnovati ve technologies are difficult to predict, their costs are not included in this
estimate. However, if innovative technol ogi es renove contam nants nore efficiently
than SVE and dewatering al one, site cleanup goals may be reached sooner and costs nay
be reduced.

2.9. Selected Renedy

DOE/ LLNL, U.S. EPA, RWXB, and DTSC agree that Alternative 6, which conbines the
treatability testing of innovative technol ogies with SVE and partial dewatering, would provide
t he best bal ance of trade-offs with respect to the CERCLA evaluation criteria. DOE/ LLNL
woul d begi n subsurface renedi ati on using SVE with dewatering to reduce potential risk and
contam nant nass. During and/or follow ng these actions, innovative renmedi ation technol ogi es
woul d be applied and tested to enhance TCE DNAPL renoval, and treatment of extracted soi
vapor and/or ground water.

2.9.1. Treatnent System Design

The majority of the risk reduction conponents are readily inplenmentable with m nor



nodi fications to the existing soil vapor and ground water extraction and treatnent systens at

t he

core area of the Building 834 OQU. The risk level for TCE is based on soil vapor exposure
out side of Building 834D. The selected renedy targets a 3 x 10-5 cancer risk and an H of 1 for
an | SVRL for TCE of 250 ppnmv/v, which corresponds to a soil concentration of 2.2 ng/Kkg.

The maj or conmponents of the selected renedy include:

O

O

Installati on of additional dedicated soil vapor nonitoring points to nonitor the progress
of remedi ation.

Installati on of additional ground water nonitor wells.

Seal i ng and abandonment of several existing ground water nonitor wells.

Modi fication of ventilation systenms in selected buildings to increase air circul ati on and
reduce the inhalation risk from TCE vapors that may be mgrating into the building from
subsurface soil

Institutional exposure controls such as fences, warning signs, and excavation

restrictions.

O

Surface water drainage controls, such as asphalt paving, to reduce recharge of
precipitation to the perched water-bearing zone.

LNAPL (T-BOS and diesel) extraction and treatnment. Extracted LNAPLsS in

well W834-D8 will be renpved using a passive skimer. T-BOS from

wells W834-D3, -D4, and -D5 will be actively skimed using a pneumatic punping
system All recovered LNAPLs will be renpved fromthe site by a licensed haul er and
transported to a facility that has a Resource Conservati on and Recovery Act (RCRA)
permt for either incineration or recycling.

SVE and treatnment (Fig. 9). DOE/LLNL will upgrade the existing SVE systemat the
Bui | di ng 834 Conplex to enhance its TCE renoval capacity. New wells would be
installed to provide additional |ocations for SVE. The |ocations of existing and

pr oposed
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SVE wel s are shown on Figure 4-3 of the FS. Extracted soil vapor will be treated using
GAC or other technology. The ISVRL TCE concentration is 250 ppmv/v, and nodeling

i ndicates that this goal would be reached in approxinately 5 years. The SVE nodel used
to estimate soil vapor cleanup tinme accounts for all possible phases, including DNAPL
However, it is possible that continuous volatilization of DNAPLs into the vadose zone
could |l engthen the actual cleanup tinme. Concentrations of contam nants in soil vapor
woul d be nonitored at dedi cated soil vapor sanmpling points and at SVE wells for an
agreed-upon period of time. |If TCE concentrations increase above an acceptable |evel,
the SVE systemw || be restarted.

Partial dewatering of the perched water-bearing zone to enhance the effectiveness of SVE
by exposing a larger soil volume to vapor flow. Extracted ground water will be treated
by a lowprofile type (or simlar type) air shipper with GAC enissions control, then

di scharged through an air msting system (Fig. 10). There is currently no specific

cl eanup goal for in-situ ground water in the perched zone.

I nnovative technol ogy devel opnent, both for enhanced renoval of subsurface
contam nation and treatnent of extracted soil vapor and ground water. The objective wll



be to identify technol ogi es that shorten cleanup tinme, inmprove cleanup efficiency, and

reduce cost. Technologies to be tested may include, but are not |limted to, alcoho

floodi ng, surfactants, biorenediation, dual-gas partitioning tracers, in situ radio
frequency

heating, resin adsorption, electron accel erator, and ozone treatnment. Three of these

i nnovati ve technol ogi es (al cohol flooding, surfactants, and dual -gas partitioning
tracers)

are directly applicable to characterizing and/ or renediati ng subsurface DNAPLs, and are

currently under consideration for the Building 834 Conplex core area.

The Final ROD for the Building 834 QU will identify the selected renedial technol ogies
Eval uation criteria will be devel oped to ensure that renediation is conducted as
effectively and rapidly as possible. |If nonitoring indicates that the tested technol ogy
fails to neet the evaluation criteria, DOE/LLNL will neet with the regul atory agencies to
di scuss the inplenentation of another renedial alternative. |If a tested technol ogy
successfully nmeets the established criteria, that technology will be pernanently

i mpl enented as soon as possi bl e.

0 Table 26 shows the current soil vapor and ground water nonitoring programfor the
Bui | di ng 834 QU

2.9.2. Summary of Prelimnary Cost Estinmates

The 1994 present-worth cost of the selected renmedy is estinmated to be approxi mately
$10.38 mllion as summarized in Table 27. This cost estimate assunes up to 2 years of LNAPL
recovery, up to 5 years of SVE and dewatering, and up to 30 years of soil vapor and ground
wat er nonitoring. These time and cost estinmates do not include the devel opment or testing of
i nnovati ve technol ogi es. Cost estinmates and equi pmrent may change as the result of
nodi fications during the renedi al design and construction processes. C eanup goals and | ength
of cleanup tinme can be re-evaluated with the regul atory agencies every 5 years, based on the
ef fecti veness of the renmedi ati on system changes in site conditions, and changes in regul atory
requi renents.

2.10. Statutory Determ nations

The selected interimresponse action for the Building 834 operable unit satisfies the
mandat es
of CERCLA Section 121. The renedy wll:

0 Protect human health by achieving the inhalation risk RAO for the operable unit.
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O Conply with ARARs (or justify an interimwaiver).
0 Be cost effective.

DOE/ LLNL, U.S. EPA, RWXCB, and DTSC believe that anmpong the six proposed renedi a
alternatives, Alternative 6 provides the best balance of trade-offs with respect to the CERCLA
evaluation criteria. Site 300 will remain under the control and ownership of DCE for the
foreseeable future. This relationship is a major factor in defining the scope of the renedy
proposed in this InterimROD. A brief description of how the selected renedy satisfies each of
these statutory requirenents is provided bel ow.

2.10.1. Overall Protection of Human Heal th and the Environnent

Potential elevated health risks result from VOC contamination in vadose zone soil vapor
between 0--12 ft beneath the core of the Building 834 Conplex. SVE with dewatering and



LNAPL recovery will be used during or post-surfactant injection to reduce the vol une and
toxicity of the contamnants and linit VOC nigration. All em ssions and ground water will be
treated before discharge to the environment. Soil vapor and ground water nonitoring wll
docunent the progress and pernmanence of all renediation nethods.

Based on the chemicals of concern, exposure routes, potential receptors, and the findings of
t he baseline risk assessnent, the potential excess cancer risk renedi ation goal for soil vapor
is
3 x 10-5, based on achieving an H of 1

I nnovative renedial technologies will be inplenmented and tested at the site. DOE/ LLNL
plans to begin this effort by testing surfactant injection, which should increase the solubility
of
DNAPLs and LNAPLs and increase contam nant recovery rates. |In addition, protection of
human health will be ensured by inproving ventilation in Buildings 834A, D, J, and O and
restricting site construction and access. Surface drainage inprovenents in the Building 834
Conpl ex area will reduce infiltration and subsequent mgration of contam nants fromthe source
ar eas.

In accordance with a DOE Secretarial Policy issued in June 1994, NEPA val ues contained in
t he Environnental Considerations chapter of the FS satisfy the requirenents for CERCLA-
NEPA integration. As part of these requirenents, we evaluated the potential inpacts on the
exi sting on- and off-site environnent due to inplenentation of the renedial alternatives. No
significant adverse inmpacts due to inplenentation of the alternatives were identified.

2.10.2. Conpliance with ARARs

Federal and state chemical-, |ocation-, and action-specific ARARs affecting the sel ected
interimrenedy are described in Table 28. The selected renedy neets all ARARs. DOE/LLNL
is currently working with the Central Valley RMXB to propose an anendnent to the Basin
Pl an to exclude the perched water-bearing zone as a drinking water source because it does not
neet State criteria with respect to water yield or natural quality (even w thout contani nation).
The Basin Plan currently defines the perched water-bearing zone as a potential drinking water
source and, therefore, may require renediation of ground water to protect beneficial use. Such
a
requi renent may include renediati on to background concentrati ons dependi ng on technical and
economc feasibility. |If the RAMXB grants the amendnment, |ess stringent ground water cleanup
criteria may be applied. Gound water renediation goals will be presented in the Final ROD for
t he Buil ding 834 QU
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2.10.3. Uilization of Permanent Solutions and Alternative Treatnent
Technol ogi es

The sel ected renmedy provides |long-termeffectiveness through nass renoval, which wll
reduce VOC soil vapor concentrations to | SVRLs and acceptable health risk |levels. The selected
remedy will test, inplenent, and eval uate proni sing innovative renedial technol ogi es ained at
DNAPL renpval and extracted water and vapor treatnent to the fullest extent practicable.

2.10.4. Reduction of Toxicity, Mbility, or Volunme as a Principal Elenent

Contam nant toxicity, nobility, and volunme in the soil and ground water will be reduced
irreversibly by SVE, dewatering, and LNAPL recovery. Innovative technol ogi es nay
significantly reduce the toxicity, nobility, and volune of DNAPLs in the subsurface, enhance
the progress of VOC renobval, and be nore protective of the environnent. SVE and dewatering
wi Il reduce the volune and concentration of contaminants in the subsurface; however, w thout
DNAPL renoval, subsurface concentrations of TCE could rebound after SVE is discontinued.



2.10.5. Cost Effectiveness

DOE/ LLNL, U.S. EPA, RWXCB, and DTSC agree that Alternative 6 is the best val ue since
this renmedial alternative provides the opportunity to test and i nplenment innovative technol ogi es
that may prove to be nore efficient and cost-effective than the currently avail able
t echnol ogi es.
Each alternative was costed on the basis of a design to reduce inhalation risks and provide
source
mass renoval of contam nants,

to prevent em ssions of VOCs to the air, and to treat waste water
to a TCE concentration <0.5 ug/L (

Fig. 11).
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3. Responsiveness Sumary

This section responds to public coments directed to DOE, LLNL, U S. EPA, and the State
of California regarding the Proposed Plan (PP) for the remediation of the Building 834 Operable
Unit (QU). Responses to community comrents and concerns are incorporated into this Interim
ROD.

The public coment period on the PP began January 9, 1995, and ended February 9, 1995.
On January 24, 1995, DOE/LLNL and the regul atory agencies held a public neeting at the Tracy
Inn in Tracy, California to present the proposed renediation plan and allow the public to ask
guestions and comment on the preferred renedial alternative. After representatives from LLNL
sunmari zed the informati on presented in PP nenbers of the public directed questions to a pane
of DOE, LLNL, and regul atory agency representatives. Follow ng the question-and-answer
session, three nmenbers of the public read their concerns into the fornmal public record.
Al t hough
no letters were received during the PP comment period, nenbers of the Tri-Valley Citizens
Agai nst a Radi oactive Environnent (CAREs) provided a witten record of their neeting
comments and addi ti onal comrents that were not presented at the neeting. The neeting
transcript and a copy of the witten concerns are available to the public at the LLNL Visitors
Center and the Tracy Public Library.

3.1. Organization of the Responsiveness Summary

The Responsiveness Sumary is organized to clearly present the breadth of public concerns
whi | e avoi ding repetition. In keeping with EPA Superfund gui dance and common accepted
practice, coments are grouped by subject. If two or nobre comments are identical or simlar
only one response is provided. Wenever possible, coments are summari zed verbatimfrom
either the nmeeting transcript or witten comrents.

Public coments are grouped into the foll ow ng sections:

0 Selected Remedial Action.

0 Protection of the Environnent.

O Inpact of Future Activities.

0 Comunity Relations.

0 General Comments.
3.2. Summary of Public Comments and Responses

3.2.1. Selected Renedial Action



Coment 1:

One of the things that needs to be stated clearly and unequivocally is that the | evels of

contam nati on both at Building 834 area and Site 300 in general are extrenely high. 1've
worked in nmonitoring cleanups at other facilities and these, you know, nunbers |ike 800, 000
parts per billion TCE. | nean, that's not a nunber you see very often. And the tritium peaking

at eight hundred thousand picocuries per liter with current concentrations of a |east 300

t housand picocuries per liter. So this is a very serious cleanup even though the area is nore
renote, say, than the main site. The contam nant |evels are thenselves a concern. At that

I evel,
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we suspect that there is probably free product sinking in terns of the TCE contami nation that
will complicate the cleanup. That needs to be considered

Response 1:

Renedi ati on of the perched water-bearing zone and standards for ground water cleanup will
be di scussed in the Final ROD. Although the perched ground water contains VOCs, this ground
wat er does not pose a risk to human health or the environnent because there are no exposure
pat hways. Since mgration of contam nated soil vapor fromthe vadose zone beneath the core of
t he Buil ding 834 Conplex may pose a threat to human health, nonitoring, nanagenent, and
renmedi ati on are the purposes of the selected interimrenedial action

DOE/ LLNL and the regul atory agenci es agree that the selected interimrenedi ati on deci si ons
made for this site will mtigate the potential human health inhalation risk associated with the
Building 834 QU. W agree that TCE as free product probably exists as residual DNAPL in the
subsurface. This is a primary driver for the inclusion of innovative technologies in the
sel ect ed
renmedy. The high concentrations of VOCs in ground water will be addressed in the Final ROD
No cl eanup goals for ground water are presented in this Interi mROD

There was no tritiumused, nor has any tritium contam nati on been detected, in the Building
834 QU.

Comment: 2

The cl eanup standard chosen for Vol atile Oganic Conpounds in soil (2.2 ng/kg or
250 ppmv/v in soil vapor) appears to be set too high. W note that in the South Bay, industry
is
asking for a standard of 0.5 ng/kg. Moreover, the cleanup standard assunes an occupati ona
standard in industrial use of Building 834. While this assunption nmay be reasonable in the
short
term given the uncertainties of funding for Lab activities, we believe a nbre conservative
standard shoul d be analyzed. Qur position is supported by EPA OSVER Directire 9355. 0- 30,
Rol e of the Baseline Ri sk Assessnent in Superfund Renedy Sel ection Decision, April 1991. On
page 5, EPA states, "both current and reasonable future risks need to be considered..." based on
an assunption of future land use different fromthat which currently exists. The potential |and
use "associated with the highest |evel of exposure and risk..." should be used in devel opi ng
renmedi ati on objectives. Further, the National Contingency Plan states that EPA will consider
future |l and use as residential in many cases, "and undevel oped areas can be assuned to be
residential in the future unless sites are in areas where residential |and use is unreasonable."

We do not believe that LLNL has nade any showi ng that future residential |and use either
upon or abutting Site 300 is an unreasonable scenario. Therefore, if the assunption concerning
reasonabl e | and use yields a stricter cleanup standard, we want the Lab to commt to this



stricter
standard, should | and use assunpti ons change.

Response 2:

The |1 SVRL was devel oped by nobdeling potential TCE vapor inhalation risks. The
concentration of TCE in subsurface soil associated with this ISVRL is an H of 1 and a potentia
excess lifetinme cancer risk of 3 x 10-5. The regulatory agencies concur with this |ISVRL cl eanup
goal

These standards do not address the potential for soil vapor to contam nate ground water
However, the TCE concentrations in perched ground water exceed the |evel that could be caused
by soil vapor contami nation alone. G ven the concentration of VOCs in ground water, VOCs
could volatilize into the vadose zone.

DCE is comitted to maintaining stewardship of LLNL Site 300 for the foreseeable future,
and plans to continue operations at the site in support of national security prograns and other
activities of national interest. 1In so doing, Site 300 and the Building 834 QU will remain
i naccessible to the public by the use of security fences and protective surveill ance.
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The mai ntenance and mission of Site 300 depend on Congressional funding decisions. |If the
U S. Congress decides to termnate or nodify operations at Site 300, DOE (or its successor
agency, if appropriate) would nanage an orderly shutdown of the facility, which would include a
reassessnment of cleanup standards. The InterimROD would be nodified to reflect changes in
| and use that could potentially affect site renediation

Coment 3:

We are deeply concerned that there is no ground water standard for the perched aquifer
Wil e we understand that the Lab is applying for a variance fromthe State classification as a
potential drinking water source, we believe that the ground water should be cleaned up at |east
to the Maxi mum Cont ami nant Level or to a standard which will not incur an Incrementa
Lifetime Cancer Ri sk higher than one in a mllion. The docunentation which clearly |ays out
how this standard will be met should be identified. |In this context, we note that there is some
evi dence the perched aquifer may have been nuch larger in the past. It is at |east possible the
"nmystery" source of contami nation in the Building 833 area could have been the perched
aquifer. So we have concerns regarding the Lab's request to delist this aquifer from State
wat ers.

Response 3:

As stated in Response 1, renediation of the perched water-bearing zone will be addressed in
the Final ROD. Although the perched ground water contains VOCs, this ground water does not
pose a risk to human health or the environment because there are no exposure pat hways.

Because migration of contanmi nated soil vapor fromthe vadose zone beneath the core of the
Bui | di ng 834 Conpl ex nmay pose a potential threat to human health, the selected interimreinedia
action has been formulated to nonitor, manage, and renedi ate the contani nation

Under the current Basin Plan, the Central Valley RAMXB considers the perched water-
bearing zone a potential drinking water source, a potential receptor, and a possi ble source and
pat hway for contam nants to reach the regional aquifer. However, DOE/LLNL is presently
working with the Central Valley RAMXB staff to propose an anendnent to the Basin Plan to
exclude the perched water-bearing zone as a drinking water source. DOE/ LLNL believe the
existing field and anal ytical data indicate that the perched water-bearing zone does not neet
criteria contained in State Water Resources Control Board Resol ution 88-63 (Sources of
Drinking Water Policy) with respect to water yield or natural quality (even w thout
contam nation). They further believe that the perched water-bearing zone does not provide a



pat hway for contami nants to reach the regional aquifer. 1In addition, DOE/LLNL believe that

exi sting hydraulic and anal ytical data provide significant evidence of the inperneable nature of
t he perching horizon and the lack of hydraulic conmmunication with the regional aquifer. They
will include this information in the proposed anendnent.

The Basin Plan currently defines the perched water-bearing zone as a potential drinking
wat er source and, therefore, nay require renediation to protect beneficial use. Such a
requi renent may include renediati on to background concentrations or to MCLs, if it is
technically or economically infeasible to achieve background concentrations. |f the RAXCB
grants the anendnent, |less stringent in-situ ground water cleanup criteria nmay be applied, but
addi ti onal ground water renedial actions, including but not linted to additional soil source

control, will still need to be considered. C eanup goals for the perched ground water-bearing
zone will be devel oped and presented in the Final ROD
Conment 4:

That plunme, as you nmay recall fromthe presentation this evening, 1,500 feet |ong, about
500 feet wide, as | recall, of the perched water -- and supposedly it sits on top of this clay,
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i mpervi ous clay, which we nmight conclude as, well, why not just let it sit there and do nothing

about it? W feel that this is inportant to continue that procedure of getting rid of that
wat er .

Response 4:

Because ground water cleanup standards have not yet been established, renediation of the

perched water-bearing zone will be addressed in the Final ROD. However, the interimaction
i ncl udes dewatering, which will renove and treat significant anounts of perched ground water
Comment 5:

Referring to p. 1-18 and p. 1-21 (of the FS), please explain what appears to be incongruous
findings: first, that it is estimated that 540 gallons of TCE was released in the vicinity of
Bui |l di ng 834 over 16 years; and, second, that there were recent TCE concentrations in ground
water up to 800,000 ag/L (ppb).

Response 5:

Hi storical information and anal ytical data presented in the SWRI and FS indicate that
approxi nately 550 gallons of VOCs, primarily TCE, were released at ten |locations at the
Bui | di ng 834 Conpl ex between the early 1960s and early-1980s. Sone of the VOCs eventually
mgrated to the perched water-bearing zone, which caused the ground water to contain TCE
concentrations as high as 800,000 ppb. The estimted volume of TCE spilled is consistent with
TCE concentrations in ground water

The volunme of TCE in soil was estimated to be 270 gallons for the soil vapor nobdeling
presented in Appendix F of the Final Feasibility Study (FS) for the Building 834 Operable Unit
(Landgraf et al., 1994). Mass estimates of TCE in ground water are approximately 800 I b
(roughly 70 gallons). These estimtes are uncertain due to the undocunented vol ume of VOCs

rel eased, significant subsurface |lithologic heterogeneity, linmted soil analytical data,
vari abl e
saturated thickness, and variable VOC concentrations in ground water and soil. As such, these

estimates are subject to change with additional information.
Conment 6:

Before the plan is approved (e.g. by the comunity) it is inmportant the nmonitoring plan be



specified (e.g. nunber of wells, depth of wells, frequency of sanpling, duration of sanpling,
| ocation of wells etc.) and a contingency plan be specified which delineates what the Lab is
conmitted to do in the event it finds the plume is noving, or is not being renediated in the
time-

frame or to the extent expected.

Response 6:

A prelimnary nmonitoring plan was presented in the FS primarily to support cost estinates
for each renedial alternative. Consistent with the procedures at other U S. EPA Superfund sites,
the nonitoring programw || be presented in the Renedial Design/Renedial Action docunents.

Because the selected renedy results in contam nation remaining on site (i.e., not
i medi ately
renedi ated or renpved), the agencies are required to review the progress of renediation at |east
every 5 years to ensure that the selected remedy is effective and continues to adequately

pr ot ect
human health and the environnent. Progress of site cleanup will be published in periodic
progress reports. |If nonitoring data indicate that the selected remedy is not effectively

renmediating the site, DOE/LLNL and the regul atory agencies will discuss inplenenting another
remedi al alternative

Coment 7:

The Feasibility Study (FS) and/or subsequent prinary docunents should contain mlestones
by which the success of the renedi ation can be evaluated. The renedy and acconpanyi ng pl an
should contain firmconmtnments. It is inportant to comunity acceptance that the FS and
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subsequent plans contain a neasurabl e schedul e and perfornmance standards whi ch can be
verified. Conmmtnents as to the timng of cleanup activities can and shoul d be spelled out.

Further, we reconmend two sets of milestones be codified: contam nant nmlestones and
mass renoval nilestones. Contaninant mlestones would require the Departnment of Energy and
the Lab to set tined goals for increnentally reducing the concentration of VOCs in soil and
ground water. Mass renoval nilestones would the renpval of a specified volunme of
contam nation during a specified tine period. Five year goals should be spelled out in the
Interi mROD and/ or other appropriate docunent(s).

Response 7:

Consistent with U S. EPA Superfund site procedures and as specified by the CERCLA

process, schedul es and performance milestones will be presented in design docunents.

Every 5 years, the regulatory agencies will review the progress of renmediation to ensure
t hat
the renedy is effective and continues to provide adequate protection of hunman health and the
environnent. Reports on the site cleanup will be published.

If the selected renedy fails to neet the criteria set forth in the design docunents,
DOE/ LLNL
and the regulatory agencies will discuss inplenenting another renedial alternative.

Conment 8:
Wth regard to the Buil ding 834 conplex, the problens there that we have in soil and

groundwat er are not unique to Californians. It's in the Silicon Valley. |It's everywhere. W
got



chlorinated solvents in soil and ground water. Big problem

What is unique about the Building 834 conplex is we got this little perched aquifer up on a
hilltop isolated fromthe regional aquifer, at [a 280 foot] separation. This has created an
opportunity for the Departnment of Energy. There's letters fromthe State Water Resources
Control Board which support the Lawence Livernore and DOE to proceed with testing
i nnovati ve technol ogi es for the renmedi ati on of solvents, free-phase solvents (DNAPLS).

It gives us an opportunity to test and search out technol ogies which will, if proven, wll
go
into other areas like Silicon Valley, wherever we have these big spills, and accel erate those
cl eanup efforts.

So | just wanted to get it on the record here that |I think that the Regional Board has cone
out
in support of the innovative technol ogy approach to the 834 conplex. | know that the State
Wat er Resources Control Board has cone out in support of that concept.

Response 8:

DOE/ LLNL, U.S. EPA, RWXCB, and DTSC agree that the devel opment, testing, and
eval uation of innovative technol ogi es have several advantages. Innovative technol ogy testing at
Bui |l di ng 834 nay expedite renediation, and the successful new technol ogi es could be val uabl e
to other sites, especially where public exposure risks are a greater issue.

Comment 9:

Criteria should be established by which to judge whether to go ahead with an innovative
technol ogy after a treatability study. That criteria should be set forth in the FS, and/or
g;gfgpriate docunents in case a new technol ogy has only partial success.

Response 9:

Criteria for evaluating a renedial alternative will be established during the treatability

?grdgach t echnol ogy bei ng tested.

The effectiveness of new technologies will only be known after the technol ogi es have been

impl enented in the field and their effects are nonitored. The renedy selected will be optim zed
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as nonitoring data warrants, to make sure that the renediation is conducted as effectively and
qui ckly as possi bl e.

Comment 10:

Referring to Appendi x E (of the FS), discussion of resin adsorption-regeneration--although
this technol ogy has theoretical advantages for treating off-gas fromsoil vapor extraction
tests
of the Purus Padre systemat MC ellan AFB have been disappointing. The Air Force is thinking
of retesting an inproved version at AF Plant 44 in Tucson, Arizona. | strongly recomend that
the Lab investigates the McClellan results (contact Bud Hoda) before it invests in this
t echnol ogy.

Response 10:



LLNL's initial efforts to reach Bud Hoda were unsuccessful. However, LLNL has al ready
i nvestigated resin-adsorption regeneration and believes that it is an appropriate and effective
technol ogy. |f DOE/ LLNL proposes to apply this renmedial technology at Building 834, LLNL
will carefully reviewits application at other sites and nodify the system if necessary, to
optimze its effectiveness.

3.2.2. Protection of the Environnment
Comment 11:

We are concerned that there is not sufficient information to state with certainty that the
regi onal aqui fer has not been contani nat ed.

Response 11:

Si nce studies began at the Building 834 Conplex in 1982, 13 exploratory borehol es have
been drilled, and 48 ground water nonitoring wells have been installed. Hydraulic tests have
been perfornmed on wells in the Building 834 Conplex to deternine the hydraulic characteristics
of the hydrologic units and to define hydrostratigraphic relationships. For exanple, neutron
| oggi ng of several deep nonitor wells has indicated that the 280 ft of bedrock between the
perched zone and the regional aquifer is unsaturated. The results of these tests are sumari zed
in the F.S.

DOE/ LLNL, U.S. EPA, RWMXB, and DTSC agree that information gathered during site
i nvestigations supports the conclusion that the TCE plune in the perched water-bearing zone has
not contam nated the regi onal aquifer

However, if high concentrations of contam nants are to remain in the perched water-bearing
zone, evidence of the inperneabl e nature of the perching horizon and | ack of hydraulic
conmuni cation with the regional aquifer will need to be cited in the proposed Basin Pl an
Amendnent. Renedi ation deci sions regarding the perched ground water will be included in the
Final ROD to the Building 834 QU

Comment 12:

Referring to page EX-5, please explain in detail how the results of this FS do not have
adverse effects in the context of NEPA. Opportunities for on-site and nearby off-site
activities
will be foreclosed by adoption of the proposed cl eanup standard (based on industrial use
scenari o).

Response 12:
The purpose of the FS was to devel op and evaluate alternatives for renmedial action at the
Buil ding 834 QU in accordance with CERCLA/ SARA and the National Environnmental Policy

Act (NEPA). Specifically, Chapter 6 of the Building 834 FS provides a detail ed NEPA
eval uation of potential inpacts on the existing on-site and off-site environnment due to
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i mpl enentation of the renedial alternative. No significant adverse inpacts due to
i npl enentation of the alternatives were identified.

Conment 13:
In many Superfund cl eanups, a principal is established that does not permt draw ng

contam nat ed ground water through | ess contam nated soil or ground water. W recomrend
this principal be adopted at Site 300.



Response 13:

The sel ected renmedy does not involve drawi ng contam nated ground water through | ess
contam nated soil or ground water. W agree that the principal nentioned in the comment is
sound practice.

3.2.3. Inpact of Future Activities
Conment 14:

We are concerned about the potential for additional contam nation stenmm ng from sone
current and future activities proposed at LLNL's Site 300, such as:

O Increased hydrotesting activities (inplosion of bonb cores using surrogates for
pl ut oni um such as urani um 238, and possibly involving tritiumas well)

O Increased high expl osives manufacturing activities

0 The possibility that Site 300 will be chosen as the nucl ear weapons conplex's m xed
wast e dunp site.

Response 14:
These issues are beyond the scope of renediation at the Building 834 QU
Conment 15:

It is reasonable to assune that Building 834, and/or its associated buildings, will be

denol i shed at sone fitture date (perhaps to be replaced by an industrial building). W
woul d

like to see included in the risk-based standard such factors as denolition, disposal of soi
and

denolition debris, and the effects of soil/vapor exposure on denolition and construction
wor ker s.

Response 15:

If LLNL decides to denolish buildings at the Buil ding 834 conplex, the risks associated with
denolition, disposal of soil and denolition debris, and the effects of soil/vapor exposure on
denolition and construction workers will be evaluated. After conpleting a risk assessnent, a
site safety plan would be witten that would sumari ze site hazards and establish the |evels of
personal protective equiprment required for denplition and construction workers. LLNL'Ss
deconmi ssi oni ng and decontam nation activities take place under strict operating procedures
whi ch ensure that soil and building debris will be decontam nated and di sposed of properly.

3.2.4. Community Rel ations

Conment 16:

We, the public, have the right to nonitor the cleanup. The environnent does not belong to
the Departnent of Energy. It belongs to us and our children for seven generations into the
future.
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Response 16:

DOE/LLNL is commtted to providing opportunities for comrunity involvenent in the
project. The community will be able to nonitor and participate in the cleanup process



Comment 17:

I think we're concerned because there has been a tendency to discount or to indicate to the
public that there is no need to be concerned. So many tines yet we know that there has -- and
this is -- in nany cases, there's a difference of opinion anong qualified scientific
authorities,
whet her a low | evel of radiation, for exanple, is a hazard or not.

Response 17:

Cl eanup standards for the Building 834 QU will be based on the best available scientific
dat a,
and will neet or exceed environmental and public protection standards. The 250 ppmv/v | SVRL
was devel oped by nodeling potential TCE vapor inhalation risk. This vapor concentration
correlates to a soil concentration of 2.2 ng/kg and an H of 1. The regul atory agencies concur
with the | SVRL

We have no evidence that radioactive materials have been rel eased to the environnent at the
Bui | di ng 834 QU

3.2.5. General Comments
Comment 18:

Tri-Vall ey CAREs has three over-arching goals in terms of nonitoring and participating in
decision making in the Site 300 cl eanup

One is to ensure the nost thorough cl eanup possible. Secondly, to ensure that the
technol ogi es that are chosen to clean up the site are thensel ves protective of human heal th and
the environnent. And third to facilitate public involvenent in decision making in all aspects
of
t he cl eanup.

| really appreciate over the | ast couple of weeks that the Laboratory has done briefings for
our organization. W recently received the technical assistance grant to help get us up to
speed
qui ckly on this aspect of the cleanup, and a public nmeeting was com ng down the pipe al nost
i medi atel y.

And it is unfortunate that this public neeting is not only the sane day as the State of the
Uni on address, but also the same day as the public nmeeting 15 mles away on another | aboratory

matter which is also inportant to the public. |1 do understand that you fol ks chose the date
first,
and | will put that on the record.

Response 18:
Comrent s not ed.
Comment 19:

The Departnent of Energy must commt in witing to provide adequate, stable, [ong-term
funding for this cleanup

Parent hetical ly, because the Lawence Livernmore Lab is a Departnment of Energy facility,
cl eanup funds nust cone directly fromthe Departnent of Energy, not the Environnenta
Protecti on Agency's Superfund account. The Department of Energy has a history of noving
noney fromits cleanup accounts into its weapons prograns.
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Response 19:
DCE cannot legally commit to funding cleanup or any other activities beyond the current

budget year appropriation. However, DCE places a high priority on risk reduction, conpliance,
and associ ated contami nation cleanup in its annual budget submittals. DOE understands that

cleanup delays will likely increase the overall cost of the cleanup at LLNL as well as ot her
facilities, so it is in DOE's best interest to support an adequately funded and progressive
cl eanup

effort through its annual Congressional budget request each year. DCE does conmit to request
from Congress through the O fice of Managenment and Budget fundi ng necessary to control and
renedi ate contam nant plunmes, both on and off site. |In addition, DOE is also comitted to
renovi ng contaminants as efficiently as possible using avail able technol ogi es wi thin budgeting
al | ocati ons.

DCE is not currently authorized to establish special funds for specific projects such as
environnental restoration. The comment is correct that cleanup funds for the Building 834 QU
are from DOE, not the Superfund account. Congress is the only governnent body that can
approve reprogranmm ng and appropriation transfers between weapons design, production, and
testing work (as well as other programwork) and environnental restoration work. |If such a
transfer should occur, it is DOE's responsibility to ensure that conpliance with environnenta
regul ations is maintained, or that funding be reall ocated within available funds, or to request
suppl enental funding from Congress, if necessary.
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Table 1. Contam nants of potential concern in ground water in the Buil ding 834 operable
unit.e

Maxi mum
concentration Mean 95% UCLb

Cont am nant ag/ L (ppb) concentrationa ag/ L (ppb)
1,1,1-Trichl oroet hane 3.3 x 104 3.02 x 103 1.87 x 104
1, 1- Di chl or oet hyl ene 9.0 x 102 2.10 x 101 8.47 x 101
ci s-1, 2-Dichl oroet hyl enec 5.4 x 105 1.62 x 104 1.41 x 105
Acet one 5.5 x 101d NAd 5.5 x 101d
Benzene 1.4 x 101d NAd 1.4 x 101d
Chl orof orm 9.5 x 102 3.31 x 101 1.06 x 102
Et hyl benzene 2.1 x 101 4.59 x 100 1.27 x 101
Met hyl ene chl ori de 5.1 x 103 2.02 x 102 2.50 x 102
Tetrachl or oet hyl ene 6.3 x 103 4.30 x 102 9.08 x 102
Tol uene 6.2 x 101 2.13 x 101 5.65 x 101
Tri chl or oet hyl ene 5.1 x 105 1.38 x 105 1.90 x 105
Trichlorotrifluoroethane 1.3 x 103 2.37 x 101 3.60 x 102
Xyl enes (total isoners) 4.0 x 10ad NAd 4.0 x 10ad

a Estinate of the arithmetic nean of the underlying |og-normal distribution
b UCL = upper confidence Iimt.

¢ The chem cal 1,2-dichloroethylene (1,2-DCE) exists as two isoners, cis-1,2-DCE and trans-1, 2-
DCE. At various

ti mes throughout the 9 years of ground water analysis at Site 300, this chenical has been
anal yzed for as

1,2-DCE (total), as one or both of the specific isomers, or as all three. Wen concentration
data were avail able



for one or both isoners, we used those values and onitted the | ess specific analysis for 1, 2-
DCE (total) from

further consideration. The exceptions to this were in cases where the concentration reported
for 1,2-DCE (total)

was greater than that reported for one or both isoners.

d This contami nant has only been detected a single tine; consequently, neither a nean
concentration nor a 95%

UCL were cal culated. The concentration detected is given for the maxi num concentrati on and
t he 95% UCL.

NA = not applicable.

e Analytical data originally presented in the SWRI report (data prior to Decenber 31, 1991).
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Table 2. Contaminants of potential concern in surface soil (0--0.5 ft) in the Building 834
operable unit.

Maxi mum

concentration Mean

95% UCLb
Cont am nant ng/ kg (ppm concentrationa

mg/ kg (ppm
Acet one 7.0 x 10-2 3.21 x 10-2
5.63 x 10-2
Cadm um 1.6 x 101 NAc
1.6 x 101c
Tri chl or oet hyl ene 1.9 x 10-1 2.59 x 10-2
7.03 x 10-2
Tri chl or of | uor onet hane 2.1 x 10-2 5.24 x 10-3
1.28 x 10-2
Trichlorotifl uoroethane 9.5 x 10-2 1.49 x 10-2
3.66 x 10-2
Xyl enes (total isoners) 5.0 x 10-3 2.86 x 10-3
3.55 x 10-3

a Estinate of the arithmetic nean of the underlying |og-normal distribution

b UCL = upper confidence limt.

¢ Because there was only a single sanple and a single detection of this substance, a 95% UCL
coul d not be

cal cul ated. The value given is the only neasured concentration. NA = paraneter not
appl i cabl e.

Table 3. Contami nants of potential concern in subsurface soil (>0.5--12.0 ft) at Buil ding 834D.

Maxi murr



concentration

95% UCLb

Cont am nant ng/ kg (ppm Mean concentrati ona
mg/ kg (ppm
Benzene 2.0 x 10-4c NAc
2.00 x 10-4c
Et hyl benzene 1.3 x 10-3 2.55 x 10-4
6.16 x 10-4
Tetrachl or oet hyl ene 1.4 x 101 5.95 x 10-1
1.44 x 100
Tol uene 1.2 x 10-3c NAc
1.20 x 10-3c
Tri chl or oet hyl ene 2.6 x 102 2.74 x 101
4.76 x 101
Tri chl or of | uor omet hane 2.0 x 10-1 3.21 x 10-2
5.29 x 10-2
Xyl enes (total isoners) 1.7 x 10-2 4.93 x 10-3
1.45 x 10-2

a Estinate of the arithmetic nean of the underlying |og-normal distribution
b UCL = upper confidence limt.
¢ No statistical calculations were nade for this substance. The value given is the maxi mnum

nmeasur ed
concentration. NA = paraneter not applicable.
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Table 4. Conmpounds other than TCE reported in borehole soil and rock sanples fromthe
Bui | di ng 834 operable unit.

No. of detections

Maxi mum

concentration Ner ol y
Ner ol y

detected in Per ched Per chi ng upper Ner ol y
| ower

Cheni cal ng/ kg (ppm zone hori zon sandst one aquitard

sandst one
Tetrachl or oet hyl ene 14 30 11 0 0
0
( PCE)
1, 1- Di chl or oet hyl ene 0. 0037 2 3 0 0
0

(1, 1- DCE)



1, 2- Di chl or oet hyl ene 0. 017 17 3 0
0
(1,2-DCE) (Total)

1,1, 1-Trichl or oet hane 0. 0004 0 2 0
0
(1,1,1-TCA

Tri chl or of | uor onet hane 0.2 4 1 0
0
(Freon 11)

Trichlorotrifl uoroethane 0. 004 10 0 0
0
(Freon-113)

Di br onmochl or onet hane 0. 0004 1 0 0
0

Et hyl benzene 0. 0035 13 1 0
0

Benzene 0.0013 11 3 0
0

Tol uene 0. 052 18 4 0
0

Xyl ene isoners 0. 017 13 3 0
0

Total petrol eum 100 0 1 0
0
hydr ocar bons

Chl orof orm 0.024 11 8 0
0

Carbon tetrachl oride 0. 0009 0 1 0
0

Met hyl ene chl ori de 0. 0028 3 0 0
0

HWX 0. 0002 0 1 0
0

RDX 0.02 0 2 0
0
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Table 5. Maxi num concentrati ons of TCE encountered in soil vapor at the Building 834
operable unit.




Dept h Maxi mum TCE
concentration

Sanpl e | ocation (ft)

(ppmv/ v)

SVS- 834- BO1 10.2 3,800 and
2,000a

SVS- 834- B02 11.8 1,800 and
1, 700a

SVS- 834- 01 11.5 6, 600 and
6, 400a

SVS- 834- D01 6.0 45
and 43a

SVS- 834- D02 12.6 1,200 and
1, 200a

SVS- 834- D03 16. 2 310 and
3109a

SVS- 834- D04 16. 4 1,300 and
1, 000a

SVS- 834- D05 15.5 270 and
160a

SVS- 834- D06 15.0 510
SVS- 834- D07 3.0 97
SVS- 834- D08 20.0 6, 300
and 6, 500a

SVS- 834- FO1 9.4 16
SVS- 834- Q01 14. 3 25
SVS- 834- HO1 14.7 7
SVS- 834- HO2 13.7

6, 300

SVS- 834-J01 10.0 4
SVS- 834-J02 14.7

>700

SVS- 834- MD1 19.2

3.19

Not es:

a One of these concentrations is a duplicate sanple result.

1. A general increase occurred in the concentration of TCE soil vapor with depth in each
borehol e (Webster-

Scholten, 1994). 1In only 7 out of 22 sanpling |ocations was there a deviation fromthis
pattern. (Every sanple

was | ower in concentration than those collected beneath it.)

2. Inonly 1 sanpling |ocation out of 22 was the maxi num concentration at a depth of |ess than
5 ft. This occurred

at location SVS-834-D07, about 18 ft to the northeast of punp station Building 834D. The
concentration at a

depth of 3 ft was 96.8 ppnv/v (v/v = on a vol une-per-vol une basis).

3. The overall maxi num concentrations at a depth of less than 5 ft were as follows: 120 ppmvilv
at 3.5-ft depth,
SVS- 834-C01, about 10 ft to the southeast of punp station Building 834C, 96.8 ppnv/v at 3-ft



dept h, SVS-834-
DO7; and 62.6 ppmv/v at 3-ft depth, SVS-834-B01, about 15 ft to the north of punp station
Bui | di ng 834B.

4. At 6 out of 22 sanmpling |ocations, the naxi mum concentrations were at depths of from5.1 to
12 ft. These are:
SVS- 834- B01, SVS-834-B02, SVS-C01, SVS-834-D01, and SVS-834-J01

5. The overall maxi num concentrati ons considering all depths were adjacent to punp station
Bui | di ngs 834C and
D, and about 18 ft west of test cell 834H.

6. The second highest overall maxima at any depth were at punp station Buildings 834B, C, and
D.

7. Although concentrations tend to increase with depth, the increases are not identical
Simlar sanple depths in

adj acent sanple |locations do not necessarily have simlar concentrations. The |latera
variability in the

magni t ude of soil vapor concentrations is attributed to the variability in lithologic and
noi sture content of the

perched zone.

8. It is inferred that two nechani sns may be exerting control on the distribution of TCE in
soi | vapor at the core of

the Buil ding 834 operable unit: (1) diffusion of TCE vapor fromthe upper surface of the
TCE plume in ground

water; and (2) the "settling" of TCE in soil vapor onto a | ess perneable surface (in this
case the

unsat urat ed/ saturated soil interface), due to the density of TCE vapor relative to air
UCRL- AR- 119791 InterimROD for the building 834
Qperttble Unit, Site 300
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Table 6. Summary of the fate and transport nodels applied to estimate human exposure- poi nt
concentrations in the Building 834 operable unit.

Maxi mum concentrati on Esti mat ed exposure- poi nt

Medi a/ process rel ease area(s) Model and/or nethod Potenti a
exposure point(s) Chemi cal s of concern at rel ease area(s) 95%
UCL concentrations

Fugi tive (airborne) dust; contam nants bound to resuspended soil particles

Data eval uated are from surface Mass- | oadi ng (Anspaugh et al ., Thr oughout the
operable unit. Acet one 0.07 ng/ kga
0. 0563 ny/ kga 1.29 x 10-9 ng/ nBb

soi| sanples collected 1975) .
Cadmi um 16 ng/ kga 16 ng/ kga

3.68 x 10-7 ng/ nBb

t hr oughout the study area.
TCE 0.19 ng/ kga 0. 0703 ny/ kga
1.62 x 10-9 ng/ nmBb

Freon 11 0. 021 ng/ kga 0. 0128 ny/ kga



2.94 x 10-10 ng/ n8b

Freon 113
8.42 x 10-10 ng/ nBb

Xyl enes (tota
8.17 x 10-11 ng/ nBb

Direct contact with

operabl e unit
0. 0563 ny/ kga

| soners)

0. 095 ng/ kga 0. 0366 ngy/ kga

0. 005 ng/ kga 0. 00359 ngy/ kga

Measured concentration of Thr oughout the
Acet one 0.07 ng/ kga

5.63 x 10-2 ny/ k8a

surface soil (<0.5 ft). contam nant in surface soil. (Exposure routes:
i nci dent al Cadmi um 16 ng/ kga 16
ng/ kga 1.60 x 101 ng/ kga
I ngestion and direct
der nal
cont act)
TCE 0.19 ng/ kga 0. 0703 ny/ kga
7.03 x 10-2 ny/ kga
Freon 11 0. 021 ng/ kga 0. 0128 ny/ kga
1.28 x 10-2 ng/ kga
Freon 113 0. 095 ng/ kga 0. 0366 ngy/ kga
3.66 x 10-2 ny/ kga
Xyl enes (total |somer) 0. 005 ng/ kga 0. 00355 ngy/ kga

3.55 x 10. 3 ny/ kga

Vol utilization of contam nants from subsurface soi

at nosphere

Area adjacent to punp station

834D

0. 00020 ngy/ kgc
Bui | di ng 834D.

3.46 x 10-6 ng/ m 5e

Et hyl benzene
5.62 x 10-6 ng/ nBd

5.38x 10-6 ng/ nBe
Bui | di ng 834D.

ns/ kgc

2.29 x 10-2 ng/ nBe

Tol uene
2.03 x 10-5 ny/ nBd

1.49 x 10-5 ng/ nBe
TCE

1.32 x 100 ng/ kg3d
7.98 x 10-1 ny/ nBe

Freon 11

to air within a building and to the

Vol atilization from subsurface I nsi de Buil di ng

Benzene 0. 00020 ngy/ kgc
5.92 x 10-6 ng/ m 3d
soil and diffusion into a building
(McKone, 1992).
0. 0013 nf/kgc 0. 000616 ns/ kgc
Vol utilization fromthe soil to the in the vicinity of
PCE 14 ng/ kgc 1.44

3.64 x 10-2 ng/ n8d

at nosphere (Hwang et al., 1986).

0. 0012 ny/ kgc 0. 00120 ngy/ kgc

260 ng/ kgc 47.6 ng/ kgc

0. 20 ngy/ kgc 0. 0529 ny/ kgc



1.18 x 10-2 ng/ nBd
5.47 x 10-33 ng/ nBe

Xyl enes (total |soners) 0. 017 ns/ kgc 0. 0145 ny/ kgc
1.22 x 10.4 ng/ n8d

1.21 x 10.4 ng/ nBe
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Table 6. (Continued)

Maxi mum concentrati on Esti mat ed exposure- poi nt
Medi a/ process rel ease area(s) Model and/or nethod Pot enti al exposure point(s)
Chemi cal s of concern at rel ease area(s) 95% UCL

concentrations

Soi |l /rock and ground wat er

Core of the Building 834 Perched zone; VLEACH Wel |l CDF-1, conpleted in the
Primarily TCE; co-contam n- 510, 000 amy/ L TCEf Assuned source 1.6 x 10-4
ag/ L TCF

Conpl ex (U. S. EPA, 1981). regi onal aquifer, 4,10 ft down-
ants detected in ground termfor VLEACQ | (maxi mum

gradient fromthe Building 834
wat er sanples in the study is 1,100 ng/L

concentration

Conpl ex and outside the Site
300 area al so consi dered. (ppm TCF
contributed from

boundary.
These include: 1, 1-DCE, per ched
zone) .
cis-1,2-DCE, 1,1, 1-TCA,
acet one, benzene, Maxi mum 70-
year
chl orof orm et hul benzene, average TCE
net hyl ene chl ori de, PCE
concentration predicted
tolune, Freon 113, and in well CDF-
1 fromthe
xylenes (total Isoners). perched zone

I'S

1.5 x 10-4 ms/L

Concentrations of co-



contam nants fromthe
perched zone in the

range of 10-9 to

10-4 ng/L.

Regi onal aqui fer; PLUVE Wel |l CDF-1, conmpleted in the
1,1,1-TCA, chloroform 3.5 ag/Lf Assuned source
Concentrations of VOCs

(In-Situ, Inc., 1986). regi onal aquifer, 4,100 ft
down- net hyl ene chl ori de, PCE, termfor PLUME is

predicted to arrive at

gradient fromthe Building 834
t ol uene, Freon 113, and TCE. all detected VOC CDF-1 from
regi ona

Conpl ex and outside the Site
300 concentrations
aqui fer wells WO031-01,

boundary.
from regi onal W 634-T1, and W 834-T3
aqui fer wells: range from 10-13 to 10-12
ng/ L (ppb).
W 834-T1,
W 834- T3, and The expousr e- poi nt
W 831- 01 concentrations in
ground wat er
These were treated wi t hdrawn from CDF- 1.
as i nstananeous
poi nt sources.
a Surface soil (0-0.5 ft).
b Ar.
c Subsudafe soil (0.5-12.0 ft).
d Indoor air.
e CQutdoor air.
f Gound water.
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Table 7. Calculation of excess individual lifetinme cancer risk attributable to inhalation of
VOCs that volalilize fromsubsurface soil (>0.5 to 12 ft) to air in the vicinity of Building
834D in the Building 834 operable
unit (adult on-site exposure).
Ca( abs) PEF(i nh)

Dose(i nh) Sl ope factor for risk (R Source of information for



Excess individual 70-y

ear lifetine

Cheni cal (my/m3)a (mB8/ (kgdd) ] b
[mg/ (kg,d)]b [1/ (rmg/ kgd) ] sl ope factorc
cancer risk
Benzene 3.46-06 6. 99E. 02
2. 42E- 07 1. 00E-01 State of Calif.
2. 42E- 08
Et hyl benzene 5. 38E- 06 1. 96E-01
1. O5E- 06 Not carci nogeni c NAd
NAd
Tetrachl or oet hyl ene 2. 29E- 02 6. 99E- 02
1. 60E- 03 5. 10E- 02 State of Calif.
8. 17E- 05
Tol uene 1. 49E- 05 1. 96E-01
2.92E- 06 Not carci nogeni ¢ NAd
NAd
Tri chl or oet hyl ene 7.98E-01 6. 99E- 02
5. 58E- 02 1. 00E- 02 State of Calif.
5. 58E- 04
Tri chl or of | uor omet hane 5. 47E- 03 1. 96E-01
1. 07E-03 Not carci nogeni c NAd
NAd
Xyl enes 1. 21E-04 1. 96E-01
2. 38E-05 Not carci nogeni c NAd
NAd
aRi sk = 6. 40E- 04

a Ca(sbs) refers to the concentration (C of contaminant in air (a) (the exposure nediunj,
which results directly fromthe presence of contam nant in subsurface soil (sbhs).

b PEF = pathway exposure factor; inh = exposure and/or dose from i nhal ation

c State of Calif. refers to California Environnmental Protection Agency (1992).

d NA - paraneter not applicable.

Table 8. Calculation of excess individual lifetinme cancer risk attributable to inhalation of
VOCs that volatilize fromsoil into the indoor air of Building 834D in the Building 834 operable
unit (adult on-site exposure).

CVOC( shs)
Source of information for

PEF(i nh)
Dose( i nh) Sl ope factor for risk (R Excess

I ndi vi dual 70-year lifetine

Cheni cal (nmg/ nmB) a [mB8/ (kgdd)]b

[mg/ (kgdd) ] b (1/[rmg/ (kgd)] b sl ope factorc cancer

ri sk
Benzene 5. 92E- 06 6. 99E- 02

4. 14E- 07 1. 00E-01 State of Calif. 4. 14E- 08
Et hyl benzene 5. 62E- 06 1. 96E-01

1. 10E- 06 Not cari nogenic NAd NAd
Tetrachl or oet hyl ene 3. 64E- 02 6. 99E- 02

2. 55E- 03 5. 10E- 02 State of Calif. 1. 30E- 04
Tol uene 2. 03E- 05 1. 96E-01

3. 98E- 06 Not carci nogeni c NAd NAd
Tri chl or eot hyl ene 1. 32E+00 6. 99E- 02

9. 23E- 02 1. 00E- 02 State of Calif. 9. 23E- 04
Tri chl or of | uor omet hane 1. 18E- 02 1. 96E-01

2. 31E- 03 Not carci nogeni c NAd NAd
Xyl enes 1. 22E-04 1. 96E-01

2. 39E- 05 Not carci nogeni ¢ NAd NAd



a CVOC(sbs) refers to the concentration (C) of volatile organic conpound in indoor air (VOQ
(the exposure nmedium, which relults direoily iromihe presence ot contam nanl in subsurface
soi |l (shs).

b PEF = pathway exposure factor, inh = exposure and/or dose from i nhal ation

c State of Calif. refers to California Environnmental Protection Agency (1992).

d NA = paraneter not applicable.

UCRL- AR- 119791
InterimROD for the Building 834 Qperable Unit, Site 300
1995

Table 9. Calculation of excess individual lifetine cancer risk attributable to
i nhal ati on of particul ates resuspended from contam nated surface soil (0 to 0.5 ft) in the
Bui | di ng 834 operable unit (adult on-site

exposure).
CVOC( shs) PEF(i nh)
Dose( i nh) Sl ope factor for risk (R Source of information for Excess
I ndi vi dual 70-year lifetine
Cheni cal (nmg/ nmB) a [mB8/ (kgOd)]b
[mg/ (kgdd) ] b (1/[rmg/ (kgd)] b sl ope factorc cancer
ri sk
Acet one 1. 29E-09 1. 96E-01
2.54E- 10 Not carci nogeni c NAd NAd
Cadm um 3. 68E- 07 6. 99E- 02
2.57E-08 1. 50E+01 State of Calif. 3. 86E-
07
Tri chl or oet hyl ene 1. 62E-09 6. 99E- 02
1.13E-10 1. 00E- 02 State of Calif. 1. 13E-
12
Tri chl or of | uor omet hane 2.94E- 10 1. 96E-01
5. 76E-11 Not carci nogeni c NAd NAd
Trichlorotrifluoroethane 8. 42E- 10 1. 96E-01
1. 65E-10 Not carci nogeni c NAd NAd
Xyl enes 8.17E- 11 1. 96E-01
1. 60E-11 Not carci nogeni c NAd NAd
aRi sk = 3. 86E- 07

a Cp(ss) refers to the concentration (C) of contam nant on resuspended particul ates
inair (p) (the exposure nmedium, which results directly fromthe presence of contam nant in
surface soil (ss).

b PEF = pathway exposure facror, inh = exposure and/or dose from i nhal ation

c State of Calif. refers to California Environnmental Protection Agency (1992).

d NA = paraneter not applicable.

Tabl e 10. Calculation of excess individual lifetine cancer risk attributable to
i ncidental ingestion and direct dermal contact with contam nated aurtace soil (0 to 0.5 ft) in
the Buil ding 834 operable unit (adult on-site

exposure).
Der mal excess Total excess
Sl ope factor for
Sour ce of I ngesti on excess Sl ope factor for
Sour ce of i ndi vi dual 70- I ndi vi dual 70-

Cs(ss) PEF(i ng) Dose(i ng) risk (R



i nfornmation for i ndi vidual 70-year PEF(derm Dose(derm risk (R

i nfornmation for year lifetine year lifetine
~ Cheni cal - (mg/kg)a [kg/ (kghd)]b [nmg/(kgCd)]b (1/[mg/ (kgOd)])

sl ope factorc lifetinme cancer risk [ kg/ (kgdd) ] b [mg/ (kgdd) ] b [ (my/ (kgOd) 1)
sl ope factort cancer risk cancer risk

Acet one 5. 63E-02 4. 89E- 07 2. 75E- 08 Not carci nogeni c
NAd NAd 8. 93E- 07 3. 34E- 08 Not carci nogeni c NAd
NAd NAd

Cadm um 1. 60E+01 1. 74E- 07 2. 78E- 06 Not avail abl e
Not avail abl e Not avail abl e 7. 06E- 08 1.13E. &6 Not avail abl e Not
avail abl e Not avail abl e Not avail abl e

Tri chl or oet hyl ene 7.03E-02 1. 74E- 07 1. 22E-08 1. 50E- 02
State of Calif. 1. 84E- 10 2.12E- 07 1. 49E- 08 1. 50E- 02
State of Calif. 2.24E- 10 4.07E- 10

Tri chl or of | uor onet hane 1. 28E-02 4. 89E- 07 6. 25E- 09 Not carci nogeni c
NAd NAd 5. 93E- 07 7.58E-09 Not carci nogeni c NAd
NAd NAd

Trichlorotrifluoroethane 3. 66E- 02 4. 89E- 07 1. 79E-08 Not carci nogeni c
NAd NAd 5. 93E- 07 2.17E-08 Not carci nosenic NAd
NAd NAd

Xyl enes 3. 55E- 03 4. 89E- 07 1. 74E-09 Not carci nogeni c
NAd NAd 5. 93E- 07 2. 11E- 09 Not carci nogeni c NAd
NAd NAd
a Total risk = 4.07E- 10
aRi sk = 3. 86E- 07

a Cp(ss) refers to the concentration (C) of contam nant in surface soil(s) (the
exposure nedium, which results directly fromthe presence of contanminant in surface soil (ss).

b PEF = pathway exposure facror; "inh" = exposure and/or dose fromingestion; and
"dernf = exposure and/or dose from dernal absorption

c State of Calif. refers to California Environnmental Protection Agency (1992).

d NA = paraneter not applicable.

<I MG SRC 099511410
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Table 12. Cal culation of noncancer hazard index attributable to inhalation of VOCs that
vol atilized from subsurface soil (>0.5 to 12 ft) in the vicinity of Building 834D in the
bui |l di ng 834 operable unit (adult on site

exposure).
Ca( sbs) PEF(i ng) Dose(i ng) Chroni ¢ Reference dose
(RfD) Hazard quoti ent Source of information
Cheni cal (my/mB)a [ nB/(kgdd)]b [ my/ (kgd) ] [ my/ (kgd) ]
(Dose/ Rf D) for RfDc Conment s
Benzene 3. 46E- 06 1. 96E-01 6. 78E- 07 Not avail abl e
Not avail abl e Not avail abl e

Et hyl benzene 5. 38E- 06 1. 96E-01 1. O5E- 06 1. 00E-01



1. O5E- 05 IRI'S

Tetrachl or oet hyl ene 2. 29E- 02 1. 96E-01 4. 49E- 03 1. 00E- 02
4. 49E- 01 IRS

Tol uene 1. 49E- 05 1.96E-01 2. 92E- 06 2. 00E-01
1. 46E- 05 IRS

Tri chl or oet hyl ene 7.98E-01 1. 96E-01 1. 56E-01 7. 35E- 03
2. 12E+01 State of Calif.

Tri chl or of | uor omet hane 5. 47E- 03 1. 96E-01 1. 07E- 03 2. 00E-01
5. 36E- 03 HEAST Based on RfD (inh)

Xyl enes 1.21E-04 1.96E-01 2. 38E-05 2. 00E+00
1. 19E-05 IRS

a Ca(sbs) refers to the concentration (C of air (a) (the exposure nmediun), which results
directly fromthe presence of contami nant in surface soil (sbhs).
b Abbreviations are pathway exposure factor (PEF) and "inh" to indicate exposure and/or dose
frominhal ati on.
¢ HEAST refers to the Health Effects Assessnent Summary Tabl es published by the U S. EPA
(1992b,c); State of Calif. refers to California Environnental Protection Agency (1992); IRI'S
refers to the Integrated Risk Information System an on-line

dat abase mai ntai ned by the U S EPA (1992d).

Tabl e 13. Calculation of noncancer hazard index attributable to inhalation of VOCs that
volatilize fromsoil into the indoor air of Building 834D in the Building 834 operable unit
(adult on-site exposure).

Ca( sbs) PEF(i ng) Dose(i ng) Chroni ¢ Referente dose

(RfD) Hazard quoti ent Source of information

Cheni cal (ng/nB)a  [nB/ (kgld)] b [ g/ (kgld) ] [ o/ (kgtd) |
(Dose/ Rf D) for RfDc Conmrent
Benzene 5. 92E- 06 1. 96E-01 1. 16E- 06 Not avail abl e
Not avail abl e Not avail abl e
Et hyl benzene 5. 62E- 06 1.96E-01 1. 10E- 06 1. 00E-01
1. 10E-05 IRS
Tetrachl or oet hyl ene 3. 64E- 02 1. 96E-01 7. 14E- 03 1. 00E- 02
7.14E-01 IRS
Tol uene 1. 32E+00 1.96E-01 2.59E-01 7. 35E- 03
3. 52E+01 IRI'S
Tri chl or oet hyl ene 1. 18E-02 1. 96E-01 2. 31E- 03 2. 00E-01
1. 15E- 02 State of Calif.
Tri chl or of | uor omet hane 2. 03E- 05 1. 96E-01 2. 98E- 06 2. 00E-01
1. 99E- 05 HEAST Based on RfD (inh)
Xyl enes 1.22E-04 1.96E-01 2. 39E- 05 2. 00E+00
1. 20E- 05 IRS

Hazard | ndex = 3.59E+01

a CVOC(sbs) refers to the concentration (C) of volatile organic conpound in indoor air (voc)
(the exposure nmedium), which results directly fromthe presence of contam nant in subsurface
soi |l (shs).
b Abbreviations are pathway exposure factor (PEF) and "inh" to indicate exposure and/or dose
frominhal ati on.
¢ HEAST refers to the Health Effecsts Assessnment Sunmary Tabl es published by the U S. EPA
(1992b,c); State of Calif. refers to California Environnental Protection Agency (1992); IRI'S
refers to the Intergrated Ri sk Information System an on-line

dat abase maintained by the U S. EPA (1992d).

UCRL- AR- 119791 I nteri mROD



for the Building 834 Operable Unit, Site 300
1995

Table 14. Cal cul ation of noncancer hazard index attributable to inhalation of particulates
resuspended from contam nated surface soil (0 to 0.5 ft) in the Building 834 operabl e uni
(adult on-site exposure).

Cp(ss) PEF(i ng) Dose(i ng) Chroni ¢ Referente dose

(RfD) Hazard quoti ent Source of information
Cheni cal (ng/nB)a  [nB/(kgld)] b [ g/ (kgtd) ] [ o/ (kgtd) ]
(Dose/ Rf D) for RfDc Conment
Acet one 1. 29E- 09 1.96E-01 2. 54E- 10 1. 00E-01
2. 54E- 09 IRS
Cadmi um 3. 68E- 07 1.96E-01 7. 21E- 08 1. 00E- 03
7. 21E- 05 IRS
Tri chl or oet hyl ene 1. 62E- 09 1. 96E-01 3.17E- 10 7. 35E- 03
4. 31E- 08 State of Calif.
Tri chl or of | uor omet hane 2.94E- 10 1. 96E-01 5. 76E- 11 2. 00E. 01
2. 88E-10 HEAST Based on RfD (inh)
Trichlorotrifluoroethane 8. 42E- 10 1. 96E-01 1. 65E- 10 3. 00E+01
5. 50E- 12 IRS
Xyl enes 8.17E-11 1.96E-01 1. 60E-11 2. 00E+000
8. 00E- 12 IRS
H

azard index = 7.22E-05

a Cp(ss) referr to the concentration (C) of contam nant on resuspended particulates in air (p)
(the exposure nedium, which results directly fromthe presence of contam nant in surface soi
(ss).
b PEF = pathway exposure fator; inh = exposure and/or dose frominhal ation
¢ HEAST refers to the Health Effects Assessnent Summary Tabl es published by the U S. EPA
(1992b,c); State of Calif. refers to California Environnental Protection Agency (1992); IRI'S
refers to the Integrated Risk Information System an on-line

dat abase maintained by the U S. EPA (1992d).

Tabl e 15. Cal cul ation of noncancer hazard index attributable to incidental ingestion and direct
dermal contact with surface soil (0 to 0.5 ft) in the Building 834 operable unit (adult on-site
exposure).

Cs(ss) PEF(i ng) Dose(i ng) PEF(derm
Dose(derm aDose Chroni ¢ Reference dose (RfD) Hazard quoti ent Sour ce of
i nformation
Cheni cal (ng/ nB) a [nB/ (kgd)] b [mo/ (kgd)] b [nmo/ (kgd)]d
[my/ (kgd)]d [ my/ (kgd) ] [ my/ (kgd) ] (Dose/ Rf D) for RfDc
Acet one 5. 63E- 02 4. 89E- 07 2. 75E- 08 5. 93E- 07
3. 34E- 08 6. 09E- 08 1. 00E+01 6. 09E- 07 IRI'S
Cadmi um 1. 60E+01 4. 89E- 07 7. 82E- 06 1. 98E- 07
3. 17E- 06 1. 10E- 05 1. 00E- 03 1. 10E- 02 IRS
Tri chl or oet hyl ene 7.03E-02 4. 89E- 07 3. 44E- 08 5. 93E- 07
4.17E-08 7. 61E- 08 7. 35E- 03 1. 04E- 05 State of
Cail f.
Tri chl or of | uor omet hene 1. 28E- 02 4. 89E- 07 6. 25E- 09 5. 93E- 07
7. 58E- 09 1. 38E-08 3. 00E-01 4. 61E-08 IRS
Trichlom rlfluoroethane 3. 66E. 02 4. 89E- 07 1. 75E- 08 5. 53E. 07
2.17E- 08 3. 96E- 08 3. 00E+01 1. 32E-09 IRI'S
Xyl enee 3. 55E- 03 4. 89E- 07 1. 74E- 09 5. 93E- 07
2.11E- 09 3. 84E- 09 2. 00E+00 1. 92E-09 IRI'S



Hazard i ndex = 1.10E-0

2

a Cs(ss) refers to the concentration (C) of contaminant in surface soil (s) the exposure

medi un), which results directly fromthe presence of contan nant

in surface soil (ss).

b PEF = pathway expolure factor; "ing" - exposure and/or date fromingestion; and "dernt -

exposure and/or dose from derma
c State of Calif. refers to California Environnental

absorption.

Protection Agency (1992); IRISrefers to

the Integrated Ri sk Informati on System an on-line conputerized database maintain by the U S.

EPA (1992d).

<I MG SRC 0995141P>
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Tabl e 17. Estimated increnenta
with potential adult on-site exposure in the Buil ding 834 operable unit

Hazard i ndex
Chem ca
(Dose/ Rf D)

Benzene

Not avail abl eb

Et hyl benzene

1.10 x 10-5
Tetrachl or oet hyl ene
7.14 x 10-1

Tol uene

3.52 x 101

Tri chl or oet hyl ene
1.15 x 10-2

Tri chl or of | uor onet hane
1.99 x 10-5

Xyl enes

1.20 x 10-5

Hazar d

InterimROD for the Building 834 Operable Unit,

lifetime cancer

Site 300

ri sk and noncancer hazard i ndex associ at ed

(punmp station

Bui |l di ng 834D: inhalation of VOCs that volatilize from subsurface soil to indoor air).

Cont am nant

concentration I ndividual lifetine

Cvoc(sbs) (mg/nB)a cancer risk
5.92 x 10-6 4.14 x 10-8
5.62 x 10-6 Not carci nogeni c
3.64 x 10-2 1.30 x 10-4
2.03 x 10-5 Not carci nogeni c
1.32 x 100 9.23 x 10-4
1.18 x 10-2 Not carci nogeni c
1.22 x 10-4 Not carci nogeni c

a Risk = 1 x 10-3

i ndex =

36

a Cvoc(sbs) refers to the concentration (Q

(the exposure

of volatile organic conpound in indoor air (voc)

mediun), resulting directly fromthe presence of contam nant in subsurf

b A reference dose (Rfd) is not avail able.

Tabl e 18. Estimated increnenta
with potential adult on-site exposure in the Buil ding 834 operable unit

station Buil ding 834D:

Hazard i ndex

lifetime cancer

ace soil (shs).

ri sk and noncancer hazard i ndex associ at ed

(vicinity of punp

i nhal ation of VOCs that volatilize fromsubsurface soil to air).

Cont am nant
concentration I ndi vi dua

lifetine



Cheni cal Ca(sbs) (ng/nB)a cancer risk
(Dose/ Rf D)

Benzene 3.46 x 10-6 2.42 x 10-8
Not avail abl eb
Et hyl benzene 5.38 x 10-6 Not carci nogeni c
1.05 x 10-5
Tetrachl or oet hyl ene 2.29 x 10-2 8.17 x 10-5
4.49 x 10-1
Tol uene 1.49 x 10-5 Not carci nogeni c
1.46 x 10-5
Tri chl or oet hyl ene 7.98 x 10-1 5.58 x 10-4
2.13 x 101
Tri chl or of | uor onet hane 5.47 x 10-3 Not carci nogeni c
5.36 x 10-3
Xyl enes 1.21 x 10-4 Not carci nogeni c
1.19 x 10-5
Hazard

a Risk = 6 x 10-4
i ndex = 22

a Ca(sbs) refers to the concentration (C of contaminant in air (a) (the exposure nediunj,
resulting directly from
t he presence of contam nant in subsurface soil (sbhs).

b A reference dose (Rfd) is not avail able.

UCRL- AR- 119791 InterimROD for the Building 834 Qperable Unit, Site 300
1995
Table 19. Estimated increnental |ifetinme cancer risk and noncancer hazard i ndex associ at ed

with potential adult on-site exposure in the Building 834 operable unit (overall operable unit:
i nhal ati on of particul ates resuspended from surface soil).

Cont am nant

concentration I ndi vidual lifetine

Hazard i ndex

Cheni cal Cp(ss) (ng/nB)a cancer risk
(Dose/ Rf D)
Acet one 1.29 x 10-9 Not carci nogeni c
2.54 x 10-9
Cadmi um 3.68 x 10-7 3.86 x 10-7
7.21 x 10-5
Tri chl or oet hyl ene 1.62 x 10-9 1.13 x 10-12
4.31 x 10-8
Tri chl or of | uor onet hane 2.94 x 10-10 Not carci nogeni c
2.88 x 10-10
Trichlorotrifluoroethane 8.42 x 10-10 Not carci nogeni c
5.50 x 10-12
Xyl enes 8.17 x 10-11 Not carci nogeni c
8.00 x 10-12

a
Hazard
a Risk = 4 x 10-7

i ndex = 7.2 x 10-5



a Cp(ss) refers to the concentration (C) of contam nant on resuspended particulates in air (p)
(the exposure
nmedi un), resulting directly fromthe presence of contam nant in surface soil (ss).

Table 20. Estimated incremental |lifetime cancer risk and noncancer hazard i ndex associ ated
with potential adult on-site exposure in the Building 834 operable unit (overall operable unit:
i ngesti on and dermal adsorption fromsurface soil).

Cont am nant

concentration I ndi vidual lifetine

Hazard i ndex

Cheni cal Cs(ss) (nmg/kg)a cancer risk
(Dose/ Rf D)
Acet one 5.63 x 10-2 Not carci nogeni c
6.09 x 10-7
Cadm um 1.60 x 101 Not avail abl eb
1.10 x 10-2
Tri chl or oet hyl ene 7.03 x 10-2 4.07 x 10-10
1.04 x 10-5
Tri chl or of | uor onet hane 1.28 x 10-2 Not carci nogeni c
4.61 x 10-8
Trichlorotrifluoroethane 3.66 x 10-2 Not carci nogeni c
1.32 x 10-9
Xyl enes 3.55 x 10-3 Not carci nogeni c
1.92 x 10-9
Hazard

a Risk = 4 x 10-10

index = 1.1 x 10-2

a Cs(ss) refers to the concentration (C) of contamnant in surface soil (S) (the exposure
medi un), resulting
directly fromthe presence of contam nant in surface soil (ss).

b A slope factor for ingestion or dermal exposure to cadniumis not avail able.

UCRL- AR- 119791 InterimROD for the Building 834 Qperable Unit, Site 300
1995

Table 21. Additive risk and hazard index for adults on site in the Building 834 operable unit
(total outdoor exposure only).

Cal cul ated risk
Cal cul at ed hazard

associated with
i ndex associ at ed

Regi on or source t he region
with the region
of exposure or source
or source
Subsurface soil in the 6 x 10-4

22
vicinity of Building 834D

Surface soil throughout the 4 x 10-7



7.2 x 10-5
study area (resuspended
particul at es)

Surface soil throughout the 4 x 10-10
1.1 x 10-2

study area (ingestion and

dermal contact)

a Risk = 6 x 10-4 a Hazard i ndex
= 22

Not e:
Exposure within the Building 834D is not included in this sunmation. Indoor air exposure is

consi dered as a
separate scenari o and presented in Table 17.

UCRL- AR- 119791 Intertrn ROD for the Building 834 Operable Unit, Site
300 1995
Table 22. Estimated increnental |ifetinme cancer risk and noncancer hazard i ndex associ at ed

with potential residential exposures to contaninated ground water that originates in the
Bui |l di ng 834 operable unit (well CDF-1).

Cont am nant

concentration I ndi vidual lifetine
Hazard i ndex

WMgw) (nmg/L)a cancer risk
(Dose/ Rf D)
1,1, 1-Trichl or oet hane 1.32 x 10-8 Not carci nogeni c
7.24 x 10-9
1, 1- Di chl or oet hyl ene 6.00 x 10-11 2.77 x 10-12
6.89 x 10-10
Acet one 3.90 x 10-11 Not carci nogeni c
2.85 x 10-11
Benzene 9.90 x 10-12 4.37 x 10-14
Not avail abl eb
Chl orof orm 7.48 x 10-11 2.00 x 10-13
7.00 x 10-10
ci s-1, 2-Dichl oroet hyl ene 9.99 x 10-8 Not carci nogeni c
1.01 x 10-6
Et hyl benzene 8.98 x 10-12 Not carci nogeni c
9.45 x 10-12
Met hyl ene chl ori de 1.77 x 10-10 5.21 x 10-14
3.10 x 10-10
Tetrachl or oet hyl ene 6.44 x 10-10 1.49 x 10-12
6.60 x 10-9
Tol uene 4.01 x 10-11 Not carci nogeni c
1.98 x 10-11
Tri chl or oet hyl ene 1.35 x 10-7 6.38 x 10-11
1.67 x 10-6
Trichlorotrifluoroethane 2.55 x 10-10 Not carci nogeni c
8.44 x 10-13
Xyl enes 2.84 x 10-11 Not carci nogeni c
1.53 x 10-12

a Hazard



a Risk = 7 x 10-11
i ndex = 2.8 x 10-6

a Ow(gw) refers to the concentration (C) of contaminant in water (w). Water is the exposure
medi um f or

i ngestion and dermal absorption of contaminants, and also is the transfer nedium for
exposures that result

fromingestion of homegrown beef, mlk, and fruits and vegetables that are raised with
cont am nat ed ground

wat er (gw).

b A reference dose (RfFD) is not avail able.

Tabl e 23. Concentration of TCE in subsurface soil, Cs, associated with a hazard index of 1
cancer risks of 10-4 and 10-6, and U S. EPA Region | X PRG

Excess Excess
Hazard i ndex cancer risk cancer risk
Regi on | X PRG Regi on | X PRG
(1) (10-4) (10-6)
i ndustrial soil residential soi
Cs (ng/kg)a 2.2b 7.45 7.45 x 10-2
7.3 3.3

a GCs (ng/kg) is the calculated concentration of TCE in soil associated with a specific target
hazard or risk and
represents a potential soil renediation |evel.

b The soil vapor concentration at equilibriumwith 2.2 ng/kg is 250 ppmv/v.

UCRL- AR- 119791
1995 InterimROD for the
Bui |l di ng 834 Operable Unit, Site 300

Table 24. Detailed evaluation of renedial alternatives for the Buil ding 834 operable unit.

Evaluation criteria

Overal |l protection of human Conpl i ance with
Long-term effectiveness and Reduction in vol une,
Reredi al alternative heat| h and t he

envi r onnent ARARs/ RAO
pemanence toxicity, and
nobi lity Short-term efiectivenees

| mpl enentability
Al ternative 1 I's not protective of human Does not neet ARARs
Does not reduce VOCs in soil vapor to Vol une, nobility, and No i nmpact to
general public. | mpl enent abl e.

No action heal th and t he
envi ronnent or the human inhal ation

| SVRLs.
toxicity of VOCs not Possi bl e exposure
of workers Ongoi ng noni toring

woul d be reduced.
at the Building 834 RAQ



reduced. Subsurface during drilling and nonitoring.

Conpl ex.
restoration depends on Use of protective procedures,
nat ural degration cl ot hi ng, and equi prent will
Mai nt ai ns acceptabl e risk
di spensi on, and mtigate risk.

associated with off-site
evapotranspiration of
downgr adi ent wat er - supply

VCCs.
well's conpleted in the
regi onal aquifer.
Al ternative 2 Exposures to hunman heal th Meets all ARARs, and
Localized infiltration and drai nage LNAPLs renmoved from No i nmpact to
general public. | mpl enent abl e.
i nhal ati on exposure ri sks reduced to EPA- achi eves the hunan
control will prevent mgration of site.
controls, LNAFL accepted | evel s
i nsi de i nhal ati on RAO

VOCs from source areas.
Short-terminpact to workers and
Buil ding ventilation would nmaintain air

recovery; and drai nage bui | di ngs but not
out si de.
Vol une and toxicity of access to Buil ding
834 facilities concentrations at
acceptable levels. Hardware

controls

Bui |l ding ventilation and institutiona
VOCs in soil and during drilling
and construction. is readily
avai |l abl e.

No air em ssions.
controls will reduce inhalation health ground wat er not Coor di nat e
short-term shut down of

risks to workers to Building 834

reduce. Infiltration Bui | di ng 834
facilities. St andard
desi gn and contruction techni ques

Mai nt ai ns

acceptabl e risk
Conpl ex building to EPA-accepted
control will reduce
and materials used for drai nage control
associated with off-site
| evel s. Does not reduce VOCs in soil nobi lity. Possi bl e
exposure of workers
downgr adi ent
wat er - suppl y
vapor to SVRLs.
during nonitoring LNAPL
Passi ve skinmers readily avail abl e
wel s conpleted in

t he

Source nass reduction recovery, and
surface grading. Use Recor ded LNAPLs
wi |l be nanaged as a

regi onal aquifers.



depends on natur al of protective procedures, clothing
wast e.

degradati on, di spersion, and equipnent will mtigate risk
and evapotranspiration Cost provided

for LNAPL recovery Low

mai nt enance, |ong-term effecriveness,

and VQCs. for 2-years duration
Al ternative 3 Exposure to human
heal t h Meets all ARARs, and

Renmoves VOCs. SVE and treat nent
Vol une and toxicity of No i nmpact to

general public. | mpl enent abl e.
SVE and air em ssions

Source nmass renoval ri sks reduced to
EPA- achi eves the hunman

system operated until soil vapor
VOCs reduced by
control using GAC are BAT for renoving

by SVE and LNAPL accepted | evel s.
i nhal ati on RAQ. concentrations
i ndi cate that SVRLs LNAPL
recovery, SVE GAC used to control air
em ssi ons VOCs from vadose zone.
recovery, exposure
have been achi eved or effectiveness of and treatnent. VOC
preventing i npact on
and drai nage controls Adver se i npacts
to
the technology is expired (estinmated
vapor mgration conmuni ty.

Subsurface hydrogeol ogy is appropriate for
envi ronnent from VOCs are
5 year). control |l ed by SVE
SVE.
substantially
reduced.
Provi des option to conduct pil ot

Mass renoval reduces potential for
Of-site thernmal tests and
i mpl enent prom sing LLNL has
permts for contruction and
Results in
negligible risk to
VOC migration to regional aquifer,
regeneration of spent i nnovative
t echnol ogi es usi ng BAT operation
SVE treatnment system
enpl oyees and the public
GAC destroys VCCs. to ensure that no rel eases occur
fromsystem
operation or
Spent GAC is generated off site.
Servicec and nmaterials for system
exposure to air
em ssi ons.
VOC solubilities and Possi bl e exposure

hazar dous

| ow costs.

from SVE,



of workers constructi on, O8&M
and off-site generation

LNAPLs are recycled or disposed of

diffusion rates limt during nonitoring,
LNAPL of GAC are
avai |l abl e.
Mai nt ai ns accept abl e
off site. total nmass renoval of
drilling, and contruction

exposure risk
associ at ed
VOCs di ssolved in of piping and
treat ment systens. Substanti a
portion of the systemis in place
with off-site downgradient

Localized infiltration and drai nage grounds water or from
protective procedures, and operati ng.

wat er supply wel
control will prevent mgration of pr obabl e DNAPLs.

equi prent wi | |
conpleted in the
regi ona
VOCs from source areas.
mtigate risk.
Bui |l ding LNAPLs is a standard technol ogy.
aqui fer.
Nat ural degradati on
concentrations at acceptable |levels. Hardware

Buil ding centilation and institutiona

and evapotranspiration Renedi ati on cost ed

for 5-year is readily

avai | abl e.

controls will reduce inhalation health of VOCs conti nues.

risks to workers in Building 834 core
St andard design and contruction techni ques

area buil dings.
and materials used for drai nage control

UCRL- AR- 119791
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Tabl e 24. (Conti nued)

1995
Evaluation criteria

Overal |l protection of human
Long-term effectiveness and Reduction to vol une,
Reredi al alternative heal th and t he
envi r onnent ARARs/ RAC

recovery,

Use of

cl ot hi ng,

dur ati on.

Conpl i ance with

and



per manence toxicity,
and nobility Short-term

ef fecti veness

| mpl enenl ability

Al ernative 3AConti nued

Current industrial health, safely, and Possi bl e reduction in

hygi ene and hazardous material s vol une, toxicity, and

handl i ng practices are designed to
nobility due to

prevent creation of new sources. bi or enedi ati on

augnment ed by SVE

Provi des option to conduct pilot tests

and i npl enent prom sing inovative

t echnol ogi es.

Soi | vapor and gound wat er
noni toring continue after renedialton
to ensure permanence of shall ow

vadose- zone cl eanup.

Al ternative 4 Exposures to
human heal th Meets all ARARs, and
Renobves VOCs. Soil vapor extraction
Vol une and toxicity of No i npact to
general public. | mpl enent abl e,
SVE and air em ssions

Source nass renoval by ri sks reduced
to EPA- achi eves the human

and treatnent system operal ed unti
VOCs reduced by SVE
cantrol using GAC are BAT for renoving

SVE wi th dewatering accepted

| evel s. i nhal ati on RAO
soi | vapor concentralUons indicate that
dewat eri ng, and GAC used to
control air em ssion VOCs from

vadose zone.
and by DNAPL and

SVLRs have been achi eved or treat nent.

stripper and SVE

LNAPL recovery, Adver se
i npacts to
ef fecti veness of technology is expired
preventing impact on community.
Subsurface hydrogeol ogy is appropriate for

exposure and drai nage substantially reduced.

(estinated 5 years). VOC vapor

nmgration

fromair



SVE.
controls
control |l ed by SVE

negligible risk to

Dewat eri ng i ncreases SVE

tests and i npl enent prom sing
Dewatering in the core area wll

the public

ef fecti veness and nass renoval .
VOC nobility at

t echnol ogi es usi ng BAT

enhance nmass renoval by SVE

conpl ex reduces by
di schar ged

Mass renoval reduces potentia
hydraulic contro

for

Provi des capability to conduct
Results in

expose nore

enpl oyees and

| nnovati ve
soil and

from system operation or
to ensure that
exposure to

LLNL has permts for contruction and

of all

VOC migration to regiona
during dewatering.
exposure of workers

of SVE treatnent system

aqui fer.

during nonitoring LNAPL

Spent GAC is regenerated off-site.
VOC sol ubilities and

drilling and construction

is BAT for renoving VOCs in

accept abl e

diffusion rates limt
treat nent systens.

Tray aeration elininates

associ at ed

DNAPLs and LNAPLs are recycl ed or
total nmass renoval of

protective procedures,

vi sual inpact of packed towers.

downgr adi ent

di sposed of off-site.
VQOCs di ssol ved in

equi prent wi | |

system reduces O&M due to

wel |'s
ground water or from
carbonat e precipitation.

Localized infiltration and drai nage

control will prevent migration to
Services and nmaterials for system

treated water
Possi bl e
operation

eni ssi ons.

recovering,
Air stripping

Mai nt ai ns

of piping and
ground water.

exposure risk
Use of
adver se
with off-site
cl ot hi ng, and
Recar bonati on
wat er - suppl y
mtigate risk.
conpleted in the regiona

pr obabl e DNAPs.
aqui fer.

pi | ot

no rel ease occur.



VOCs from source areas.
Of-site thermal
construction, O&M and off-site regeneration

regeneration of spent
of GAC are avail abl e.

Bui |l di ng ventilation and institutional GAC destroys VCCs.

controls will reduce inhalation health
Substantial portion of the systemis in place

risks to workers in Building 834 core Nat ural degradati on
and operati ng.

area buil dings. and evapotranspiration

of VOCs conti nues.
Standard requirenents for treated ground

Current industrial health, safety and
wat er di scharge woul d be net.

hygi ene and hazardous material s Possi bl e reduction in

handl i ng practices are designed to
vol une, toxicity, and
Recovered DNAPLs and LNAPLs will be

prevent creation of new sources.
nobility due to
managed as a hazardous waste.

bi or emredi ati on

Provi des option to conduct pilot tests
augnment ed by SVE
Buil di ng ventilaion would naintain air

and i npl enent prom sing innovative
Infiltration control wll
concentrations at acceptable |levels. Hardware

t echnol ogi es.

reduce nobility.
is readily avail able.

Soi | vapor and groundi ng wat er
St andard design and construction techni ques

noni toring continue after renediation
and materials used for drai nage control

to ensure permanence of shall ow
vadose- zone cl eanup.
UCRL- AR- 119791
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Tabl e 24. (Conti nued)
Evaluation criteria

Evaluation criteria

Overal |l protection of human Conpliance with
Long-term effectiveness and Reduction to vol une,
Reredi al alternative heal th and t he

envi r onnent ARARs/ RAO

per manence toxicity,

and nobility Short-term effectiveness

| mpl enenl ability
Al ternative 5 Exposures to

human heal th Meets all ARARs, and

SVE and treat nent system operat ed
Vol une and toxicity of No i npact to

conmuni ty during | mpl enent abl e.

SVE and air em ssions

Source nass renoval by ri sk reduces
to EPA- achi eve the hunman

until soil vapor concentrations indicate
VOCs reduced by contruction

control using GAC are proven renedi a

SVE wi th dewatering accepted

| evel s. i nhal ati on RAO

that SDLs nmamy be achi eved. Soi

LNAPL recovery, SVE

t echnol ogi es for renobving VOCs from vadose
and by DNAPL and

confirmati on sanpling would be and
treatnent, Use of GAC to control
air em ssions zone and controlling air
em ssi ons.
LNALP recovery, plune Adverse inpacts to
conducted to denonstrate that SRLs dewat eri ng and fromair
stripper and SVE wil|
control downgradi ent by envi r onnent

from VQOCs are
have been achi eved and system woul d

treatment, and prevent inmpact on
conmuni ty. Dewatering in the
core area will expose nore

ground water extraction, substiantially
reduced.

be shut off.

downgr adi ent ground
soil and enhace mass renpval by SVE
exposure and drai nage
wat er extraction. Provi des capability to conduct pil ot
control s Results in
negligible risk to
Dewat eri ng i ncreases SVE
tests and i npl enent prom sing
Subsurface hydrogeol ogy is appropriate
enpl oyees and
the public
ef fecti veness and nass renoval . VQC



vapor mgration i nnovative

t echnol ogi es usi ng BAT for SVE
from system operation or
control |l ed by SVE. to ensure that no rel eases occur

exposure to
di schar ge
Downgr adi ent ground water extraction
LLNL has permits for construction and

treated water

or air
and treatnent operated until TCE VOC
nobility reduced Possi bl e exposure of
wor ker s operation of SVE
treatnent system
em ssi ons.
concentrations reach asynptotic |evels by hydraulic control
noni tori ng LNAPL
or MCLs whi chever is higher
recovery, drilling, and construction
Substantial portion of treatmmet facility is
Mai nt ai ns
accept abl e
(estinated 30 years). VOC
solubilities and of pi pping and
treatment system constructed and

oper ati ng.
exposure risk associ ated
diffusion rates limt Use of protective procedures,
with off-site
downgr adi ent
Mass renoval reduces potential for

total nass renoval of cl ot hi ng, and
equi prent wi | | Qperating and
di scharge permts will be

wat er - suupl y
wel |'s
VOC migration to regional aquifer.
VOCs di ssolved in mtigate risk.

obtained for treatment facility.
conpleted in the regiona
ground water or

aqui fer.
Spent GAC is regenerated off site.
pr obabl e DNAPLs. SVE costed for
5-year duration. Air stripping is

proven for treatnent of VOCs

G ound wat er
extraction costed for in ground water
Tray aeration elininates

DNAPLs and LNAPLs are recycl ed or

Of-site thernmal 5-, 10-, 20-, and
30-year durations. adverse vi sual i npact
of packed towers.

di sposed off site.
regeneration of spent
Recar bonati on system reduces Q&M due to

during



GAC destroys VCCs.
preci pi taion.

Localized infiltrati on and drai nage

controls will prevent mgration of

Nat ural degradati on

Services and nmaterials for system

cont am nants of concern from source and
evapotranspiration

contruction, O& and for off-site

ar eas. of

VQOCs conti nues.
regeneration of GAC are readily avail abl e.

Bui |l ding ventilation and institutiona

Possi bl e reduction in

Recovered DNAPLs and LNAPLs will be

controls will reduce inhalation health

vol une, toxicity, and

managed as a hazardous waste.

risks to workers in Building 834 core nobility due to
are buil dings.

bi oremedi ati on

Buil ding ventilation would nmaintain air

augnment ed by SVE
concentrations at acceptable |levelss. Hardware

Current industrial health, safety, and Infiltation contro
is readily avail able.

hygi ene and hazardous material s eventual Iy reduce
handl i ng practices are designed to

vol une.

St andard design and construction techni ques

prevent creation of new sources.

and materials used for drai nage control

Provi des option to conduct pilot tests

and i npl enent prom sing innovative

t echnol ogi es.

Soi | vapor and ground wat er
noni toring continue after renediation

to ensure permanence of shall ow

may

car bonat e



vadose- zone cl eanup.
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Tabl e 24. (continued)

Evaluation criteria

Overal |l protection of human
Reduction to vol une,
health and the
ARARs/ RAO
toxicity,
Short-term

Conpl i ance with
Long-term effectiveness and
Renedi al alternative

envi r onnent

per manence

and nobility

ef fecti veness

| mpl enenl ability

Al ternative 6a
Renedi ati on usi ng
I nnovati ve technol ogy

a |Innovative technol ogy coupled with soil vapor extraction (enhanced by ground water extraction
as needed) will address all evaluation criterial simlartly to Alternative 3 or 4 if perched
zone is excluded from Basin Pl an

I nnovative technol ogy coupled with soil vapor extraction (and contingent Alternative 5 BAT)
will address all evaluation criteria simlarly to Alternative 3 or 4 if perched zone is not
excluded from Basin Area.

UCRL- AR- 119791
InterimROD for the Building 834 Operable Unit,

Site 300
1995
Tabl e 25. Comparative evaluation of renedial alternatives for the Buil ding 834 operable unit.

Overal |l protection of

human heal th and Conpl i ance with Long-term

ef fecti veness Reduction in volunme, toxicity, and Short-term
State Conmuni ty

Alternative envi r onnent ARARs/ RAO and
per manence nobi lity ef fecti veness
| mpl enentability Rel ati ve Cost accept ance accpt ance
Alternative 1 Hurmman health: No No Not
ef fective Dependent on natural degradation Not effective | mpl enent abl e
Low TBD TBD

Envi ronnent : No

Al ternative 2 Hurman heal t h: Yes
Effective Limted reduction in core area Effective
| mpl enent abl e Moder at e TBD TBD

LNAPL cont am anti on

I nsi de: Yes



Cut si de: No
Envi r onnment : No
Human heal th: Yes

Reduction in core area vadose zone
Hi gh TBD

Alternative 3
Ef fective
| mpl enent abl e

and LNAPL cont am nati on
Envi r onnent : Yes

Alternative 4 Human heal th: Yes
Ef fective Reduction in froze azea vadose zone,
| mpl enent abl e Hi gh TBD

perched zone, and LNAPL
Envi r onnent : Yes
cont am nati on

Alternative 5 Human heal th: Yes
effective Reduction in core area vadose zone,
Very high a TBD TBD

perched zone, and LNAPL
Envi ronnent : Yes
contam nati on and downgr adi ent
perched zone contani nation
Alternative 6

I f Perched
zone

Very effective

Yes
Ef fective
TBD

Yes
Very effective
TBD

Yes Very
| mpl enent abl e

Sane as

Alternative 3 or 4 TBD
excl uded from
Basi n Pl an

| f perched
zone

Sane as Allentative 3 or 4

Sane as

Alternative 5 TBD
not excl uded from
Basi n Pl an

TBD = To be detern ned.

Sane as Alternative 5

a Overall cost is highly dependent on the required | ength of punping tine.
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Table 26. Soil vapor and ground water nonitoring programfor the Building 834 operable unit.

Alternative 1 2
4 5

Phase Soi | vapor
wat er Soi | vapor

Ground wat er Soi | vapor
Ground wat er Soi | vapor

Gound wat er Soi | vapor
G ound wat er

3

Ground



Moni t ori ng

peri od 1-5 6-30 1-5 6-30 1-5 6-30 1-5 6-30 1 2-56-10 11-30 1 2-5
6- 30 1 2-5 6-10 11-30 1-5 6-30 1 2-5 6-10 11-30 1-5 6-30 Conmmrent s

(years)

well 1D

W 834- B2 -- -- A A -- -- A A Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE

W 834- B3 -- -- A A -- -- A A Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE
W 834-B4 (new) NA NA NA NA NA NA NA NA Q B A -- Q B
A B A -- Q A Q B A -- Q B GNE, SVE

W 834- C2 -- -- A A -- -- A A Q B A -- A B
A Q B A -- A A Q B A -- A B GNE, SVE
W834-C3 (new) NA NA NA NA NA NA NA NA Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE

W 834- D2 -- -- A A -- -- A A - -- - -- Q A
A - - - -- Q A - - - -- Q A Guard wel | *

W 834- D3 -- -- B A -- -- Q A Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE

W 834- D4 -- -- B A -- -- Q A Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE

W 834- D5 -- -- B A -- -- Q A Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE

W 834- D6 -- -- B A -- -- B A Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE

W 834- D7 -- -- A A -- -- A A Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE

W 834- D8 -- -- A A -- -- Q A Q B A -- Q B
A B A -- Q A Q B A -- Q B GNE, SVE

W 834- D9A  -- -- Q A -- -- Q A - - - -- Q Q
A - - - -- Q A - - - -- Q A Guard wel |

W 834-D10  -- -- A A -- -- A A Q B A -- Q B
A A B A -- Q A Q B A -- A B GNE, SVE

W 834-D11  -- -- A A -- -- A A Q B A -- Q B
A B A -- Q A Q B A -- Q B GNE, SVE

W 834-D12  -- -- A A -- -- A A Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE

W 834-D13  -- -- A A -- -- A A Q B A -- Q B
A B A -- Q A Q B A -- Q B GNE, SVE

W 834-D14  -- -- A A -- -- A A Q B A -- Q B
A B A -- Q A Q B A -- Q B GNE, SVE

W 834- B -- -- A A -- -- A A - - - -- A A
A - - - -- A A - - - -- A A O

W 834- H2 -- -- A A -- -- A A - - - -- A A
A - - - -- A A - - - -- A A

W 834-J1 -- -- A A -- -- A A Q B A -- Q B
A B A -- Q A Q B A -- Q B GNE, SVE

W 834-J2 -- -- A A -- -- A A Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE
W834-J3 (new) NA NA NA NA NA NA NA NA Q B A -- Q B
A Q B A -- Q A Q B A -- Q B GNE, SVE

W 834- K1 -- -- A A -- -- A A - - - -- A A
A - - - -- A A - - - -- A A

W 834- ML -- -- A A -- -- A A - - - -- A A
A - - - -- A A - - - -- A A

W 834- M2 -- -- A A -- -- A A - - - -- A A
A - - - -- A A - - - -- A A

W 834- S1 -- -- A A -- -- A A - - - -- A A
A - - - -- A A - - - -- Q B GVNE

W 834- S2 -- -- A A -- -- A A - - - -- A A
A - - - -- A A - - - -- A A



W834-S2A  NA  NA
NA NA NA NA
W834-S3  --  --
NA NA NA NA
W834-S4  -- .-

W834-S5  --  --

W834-S6  --  --

NA NA NA NA
To be destroyed

NA NA NA NA
To be destroyed

W834-S7  --  --

> >» > > % %
> O >» > % %
>>>O>>>>§>§§
> >» > > % %
> >» > > % %
> O >» > % %
> O >» > % %
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Table 26. (Conti nued)

Alternative 1 2 3
4 5

Phase Soi |l vapor Ground water Soil vapor Gound water Soi | vapor Ground wat er
Soi | vapor Ground wat er Soi | vapor Ground wat er

Moni t ori ng

peri od 1-5 6-30 1-5 6-30 1-5 6-30 1-5 6-30 1 2-5 6-10 11-30 1 2-5 6-
30 1 2-56-10 11-30 1-5 6-30 1 2-5 6-10 11-30 1-5 6-30 Conmmrent s

(years)

well 1D

W 834- S8 -- --

W 834- S9 --

W 834- S10( new) --

W 834- S11(new) --

W 834- S12(new) --

W 834-T1 --

W 834-T2 --

W 834- T2A --

W 834-T2B --

W 834-T2C --

W 834-T2D --

W 834-T3 --

W 834- T4 .-

W 834- T4A - -

>'O'§'§'§'>'>

LB B>

O

@ o » r»r » r»r » O ©® W ®m > >
vy]

> >» » » » » > » » > » > >
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- - - -- B A - -- -- -- Q B

W 834- T4B -- -- B A -- -- B A - - -- -- B B
- - - -- B A - -- -- -- Q B

W 834- T4C -- -- B A -- -- B A - - -- -- B B
- - - -- B A - -- -- -- Q B CVE

W 834- T5 -- -- Q A -- -- Q A - - -- -- Q Q
- - - -- Q A - -- -- -- Q B Guard wel

W 834- T7A -- -- Q A -- -- Q A - - -- -- Q Q
- - - -- Q A -- -- -- -- Q B Guard wel

W 834- T8 -- -- Q A -- -- Q A - - -- -- Q Q
- - - -- Q A -- -- -- -- Q B Guard wel

W 834- T9 -- -- A -- -- Q A - - -- -- Q Q
- - - -- Q A -- -- -- -- Q B Guard wel
10 new shal | ow
soi | vapor point B A NA NA B A NA NA Q B A A NA NA
Q B A A NA NA Q B A A NA NA
Total sanples

Quarterly 8Q 12Q 29Q 28A 8Q
29Q 28Q 29Q 40Q
Bi annual | y 10B 11B 10B 8B 29B 7B 26B
29B 7B 29B 36B

Annual |y 10A 30A 49A 10A 29A 49A 29A 10A 17A 18A
52A 29A 10A 17A 52A 29A 10A 12A 14A
Legend: Q = quarterly, B = biannually, A = annually, -- = no sanmpling, GAE = ground water
extraction, SVE = soil vapor extraction, NA = not applicable, O = well is historically dry.
Note: Wells W834-C2 and W834-D10 will be used for GAE if water table rises.
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Table 27. Alternative 6: Capital costs for source mass renpval at the core of the
Bui | di ng 834 operable unit using soil vapor extraction enhanced by dewateri ng.

Unit price
Tot al
Quantity Unit type (1994 %)
(1994 %)
Capital costs

Total fluids and soil vapor extraction (SIZE) system najor equi pment costs (MEC)

Wl | head nodi fications 9 previously installed

Addi tional wellhead nodifications 10 each 500
5, 000

El ectrical supply line Previously installed

4-in. PVC piping 700 f oot 8. 20
5, 740

2-1/2-in. PVC piping 700 f oot 4. 40
3,080

Nal gene t ubi ng 1, 000 f oot 1.41

> >» » » > >



1,410

Pneurmatic total fluids punps 3 previously purchased

Pneurmatic total fluids punps 16 each 2,400
38, 400

Pneumatic lines in wells 16 each 250
4, 000

Air conpressors (7.5 hp) 1 each 5, 000
5, 000

Air conpressor lines in trenches 1, 000 f oot 1.40
1, 400

PVC pi pe fittings, unistrut 1 | ot 5, 000
5, 000

Ground water extraction system val ves, sanpling

ports, gauges 3 previously purchased

Addi ti onal GWE val ves, sanpling ports, gauges 16 wel | 500
8, 000

SVE pitot tubes, vacuum gauges, sanpling ports 9 previously installed

SVE pitot tubes, vacuum gauges, sanpling ports 10 wel | 1, 000
10, 000

G ound water treatment MEC
Phase separator (with LNAPL and DNAPL coll ection

dr ums) 1 each 15, 000
15, 000

Transfer drum (55 gall ons) 3 each 200
600

Air msting storage tank (5,000 gall ons) 1 each 5, 000
5, 000

Transfer punp (1/6 hp) 2 each 300
600

Transfer punp (1-1/2 hp) 2 each 500
1, 000

Particulate filter assenbly Previously installed

Low profile tray air stripper, Mdel 1321 1 each 13, 000
1. 3,000

Knockout drum dem ster, carbon bed hookup 1 each 1, 100
1,100

Air heater (700 W 1 each 500
500

Aqueous- phase carbon beds (200 |b) 2 each 500
1, 000

Vapor - phase carbon beds (1,000 Ib) 2 each 6, 000
12, 000
UCRL- AR- 119790DR Draft Final InterimROD for the Building 834 Qperable Unit,
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Table 27. Alternative 6: Capital costs for source mass renpval at the core of the
Bui | di ng 834 operable unit using soil vapor extraction enhanced by dewateri ng.

Unit price Tota

Quantity Uni t
type (1994 %) (1994 %)
Air stripper vapor exhaust blower (2 hp) 1 each
3,500 3, 500

Mani fol d, pi ping, val ves, gauges, sanpling ports,
totalizer, controllers 1 | ot



10, 000 10, 000

Di scharge piping and fittings Previ ously
installed

Pi pe heating tape 2,000 f oot
2 4, 000

Addition to existing air misting discharge unit 1 each
10, 000 10, 000

SVE treat nent MEC

Knockout drum dem ster, carbon bed hookup 1 each
1,100 1,100

SVE bl ower system (10 hp) Previously installed

Air heater (700 W 1 each
500 500

Vapor - phase carbon beds (2,000 |b) 3 each
7,700 23,100

Val ves, gauges, sanpling ports, controllers 1 | ot
10, 000 10, 000

SVE mani fol d, piping, exhaust 1 | ot
10, 000 10, 000

Total MEC for exposure control and ground water and
SVE treatnment systens
209, 030

El ectrical conponents (20% of MEC)
41, 806

Installation cost (58% of MEC)
121, 237

Maj or equi pnent installed cost (Ml C)
372,073

Dr ai nage contr ol
Gradi ng, asphalt paving, curbs, culverts, drainage

pi pe installation 1 bi d
325, 500 325, 500

Trenchi ng

Trenching in paved areas 500 f oot
40 20, 000

Soi | anal yses and aeration 20

cu.yard 200 4,000

Wl | s/ bori ngs

Dedi cated soil vapor nonitoring point 10

poi nt 5, 000 50, 000

Wel | installation and devel opnent 6

wel | 10, 000 60, 000

Soil boring and initial water sanple anal yses 6

wel | 8, 000 48, 000

Pump test 6

wel | 3, 000 18, 000

UCRL- AR- 119790DR Draft Final InterimROD for the Building 834 Qperable Unit,
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Table 27. Alternative 6: Capital costs for source mass renpoval at the core of the
Bui | di ng 834 operable unit using soil vapor extraction enhanced by dewateri ng.

Unit price Tot al
Quantity
Unit type (1994 %) (1994 %)

Wl | destruction 2
wel | 10, 000 20, 000
Final confirmatory soil borings and anal yses 10
bori ng 3,000 30, 000

Structures

Equi pnent bui | di ng 1
each 300, 000 300, 000

Ceot echni cal 1
each 10, 000 10, 000

Subtotal field costs
1, 257,573

Contractor overhead and profit (15% of subtotal field
costs)
188, 636

Subtotal contractor field costs
1, 446, 209

LLNL naterial procurenment charge (MPC) (18% of
contractor field costs)
260, 318

LLNL Protective Services
Escort service (2 guards for 20 weeks) 200
day 320 64, 000

Total field costs (TFCQ)
1,770,527

Pr of essi onal environnmental services
Desi gn

50, 000

Permtting

30, 000

Start-up | abor and anal yses
40, 000

SVE tests

20, 000

SVE performance eval uation
50, 000

Subt otal professional environmental services
190, 000

LLNL MPC (9. 7% of professional environnenta
servi ces)
18, 430

Total professional environmental services



208, 430

UCRL- AR- 119790DR Draft Final InterimROD for the Building 834 Qperable Unit,
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Table 27. Alternative 6: Capital costs for source mass renpval at the core of the
Bui | di ng 834 operable unit using soil vapor extraction enhanced by dewateri ng.

Unit price Tot a
Quantity
type (1994 %) (1994 %)
LLNL ERD team
Full time enpl oyee 1
year 120, 000 120, 000
Total LLNL ERD team
120, 000
LLNL technical support services
LLNL Pl ant Engi neering planning and Title I, Il, and Il
servi ces (33% of TFC)
584, 274
| mpl ementation of institutional controls
50, 000
Total LLNL support services
634, 274
Buil ding ventilation system nodification major equi pnent costs (MeEC)
Bui | di ng 834A 1
each 10, 000 10, 000
Bui | di ng 834D 1
each 5, 000 5, 000
Bui | di ng 834J 1
each 4,500 4,500
Bui | di ng 8340 1
each 4,500 4,500
Seal cracks/epoxy-coat floors
20, 000
Total building ventilation retrofits
44,000
Renedi al Design Report/Treatability study 1
each 300, 000 300, 000

Total capital costs (TCQ
3,077,231

Qperation and Mai ntenance Costs
Fi xed annual O8&M costs for SVE

Electricity 64, 700
Oh 0.07 4,52

Uni t

kw



El ectrical capacity charge 8.2
kw 36 295

Proj ect managenent 300

hour 75 22,500

System opti m zation, engi neer 400

hour 75 30, 000

Well field optimzation, hydrogeol ogi st 400

hour 68 27, 200

Qperating | abor 250

hour 55 13, 750

UCRL- AR- 119790DR Draft Final InterimROD for the Building 834 CQperable Unit,
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Table 27. Alternative 6: Capital costs for source mass renpval at the core of the
Bui | di ng 834 operable unit using soil vapor extraction enhanced by dewateri ng.

Unit price Tot a

Quantity Uni t
type (1994 %) (1994 %)
Cerical 200
hour 45 9, 000
SVE air permt conpliance reporting (rmonthly) 12
report 2,000 24,000
Total fixed annual SVE O&M costs
131, 274
Total present worth of fixed O&%M for soil vapor
extraction, years 1-5 (factor = 4.52)
593, 359
Fi xed annual O8&M costs for dewatering
Electricity 93, 000
kwh 0. 07 6,510
El ectrical capacity charge 11.8
kw 36 425
Proj ect managenent 200
hour 75 15, 000
System opti m zation, engi neer 300
hour 75 22,500
Well field optimzation, hydrogeol ogi st 300
hour 68 20, 400
Qperating | abor 500
hour 55 27,500
Cerical 200
hour 45 9, 000
Ground water treatment system anal yses (water only) 12
event 500 6, 000
Ground water treatment air permt conpliance
reporting (nonthly) 12
report 2,000 24,000
Ground wat er di scharge reporting (nonthly) 12
report 2,000 24,000

Mai nt enance (10% of MEIC)
37, 207



Total fixed annual dewatering and plunme control O&M costs
192, 542

Total present worth of fixed O&M for ground water
extraction, years 1-5 (factor = 4.52)

870, 290
Total present worth of fixed O&M costs
1, 463, 650
Vari abl e operating costs for source mass renoval and pl une
control

Annual costs, year 1

SVE repl acement of GAC 17, 860 1b
2.30 41,078

Ground water treatnment systemreplacenment of vapor

GAC 3, 440 1b
2.30 7,912

Ground water treatment systemreplacenent of

aqueous GAC 40 1b
2.30 92

UCRL- AR- 119790DR Draft Final InterimROD for the Building 834 COperable Unit,
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Table 27. Alternative 6: Capital costs for source mass renpval at the core of the
Bui | di ng 834 operable unit using soil vapor extraction enhanced by dewateri ng.

Unit price Tot a
Quantity Uni t
type (1994 %) (1994 %)
SVE air sanpling 36
sanpl e 100 3, 600
Ground water treatment systemair sanpling 36
sanpl e 100 3,600
Total annual costs, year 1
56, 282
Total present worth, year 1 (factor = 0.97)
54, 594
Annual costs, year 2
SVE repl acement of GAC 3, 040 1b
2.30 6, 992
Ground water treatnment systemreplacenment of vapor
GAC 1,720 1b
2.30 3, 956
Ground water treatment systemreplacenent of
aqueous GAC 40 1b
2.30 92
SVE air sanpling 36
sanpl e 100 3, 600
Ground water treatment systemair sanpling 36

sanpl e 100 3,600



Total annual costs, year 2

18, 240

Total present worth, year 2 (factor = 0.93)

16, 963

Annual costs, year 3

SVE repl acement of GAC 1, 985
1b 2.30 4,566

Ground water treatnment systemreplacenent of vapor

GAC 1,720
1b 2.30 3, 956

Ground water treatment systemreplacenent of

aqueous GAC 40
1b 2.30 92

SVE air sanpling 36
sanpl e 100 3,600

Ground water treatnment systemair sanpling 36
sanpl e 100 3,600

Total annual costs, year 3

15, 814

Total present worth, year 3 (factor = 0.90)

14, 232

Annual costs, year 4

SVE repl acement of GAC 860
1b 2.30 1,978

Ground water treatnment systemreplacenent of vapor

GAC 1,720
1b 2.30 3, 956

UCRL- AR- 119790DR Draft Final InterimROD for the Building 834 COperable Unit,
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Table 27. Alternative 6: Capital costs for source mass renpoval at the core of the
Bui | di ng 834 operable unit using soil vapor extraction enhanced by dewateri ng.

Unit price Tot al
Quantity Uni t
type (1994 %) (1994 %)
Ground water treatment systemreplacenent of
aqueous GAC 40 1b
2.30 92
SVE air sanpling 36
sanpl e 100 3,600
GM air sanpling 36
sanpl e 100 3,600

Total annual costs, year 4
13, 226

Total present worth, year 4 (factor = 0.87)
11, 507

Annual costs, year 5



SVE repl acement of GAC 480 1b
2.30 1,104

Ground water treatnment systemreplacenment of vapor

GAC 1,720 1b
2.30 3, 956

Ground water treatment systemreplacenent of

aqueous GAC 40 1b
2.30 92

SVE air sanpling 36

sanpl e 100 3,600

GM air sanpling 36

sanpl e 100 3,600

Total annual costs, year 5
12, 352

Total present worth, year 5 (factor = 0.84)
10, 376

Total present worth of variable operating costs
107, 671

Total present worth of fixed and variable O&M costs
1,571, 321

Ground water nonitoring

Annual costs, years 1-5

Quarterly water |evel neasurenents 52
wel | 55 2, 860

Quarterly ground water nonitoring and anal yses 28
wel | 640 17, 920

Bi annual ground water nonitoring and anal yses 7
wel | 320 2,240

Annual ground water nonitoring and anal yses 17
wel | 160 2,720

Mai nt enance of ground water sanpling system 52
wel | 430 22,360

Quarterly nonitoring report 4
report 15, 000 60, 000

Proj ect managenent 500
hour 75 37,500

Hydr ogeol ogi st 200
hour 68 13, 600

UCPL- AR- 119790DR Draft Final InterimROD for the Building 834 CQperable Unit,
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Table 27. Alternative 6: Capital costs for source mass renpval at the core of the
Bui | di ng 834 operable unit using soil vapor extraction enhanced by dewateri ng.

Unit price Tot a

Quantity Uni t
type (1994 %) (1994 %)
Cerical 200

hour 45 9, 000



Total annual costs, years 1-5

168, 200

Total present worth, years 1-5 (factor = 4.52)

760, 264

Annual costs, years 6-30

Quarterly water-1level neasurenents 52
wel | 56 2, 860

Annual ground water nonitoring and anal yses 52
wel | 160 8, 320

Mai nt enance of ground water sanpling system 52
wel | 430 22,360

Quarterly nonitoring report 4
report 15, 000 60, 000

Proj ect managenent 500
hour 75 37,500

Hydr ogeol ogi st 200
hour 68 13, 600

Cerical 200
hour 45 9, 000

Total annual costs, years 6-30

153, 640

Total present worth, years 6-10 (factor - 3.80)

583, 832

Total present worth, years 11-15 (factor = 3.20)

491, 648

Total present worth, years 16-20 (factor = 2.69)

413, 292

Total present worth, years 21-25 (factor = 2.27)

348, 763

Total present worth, years 26-30 (factor = 1.91)

293, 452

Total present worth, years 6-30

2, 130, 987

Total present worth of ground water nonitoring for

30 years

2,891, 251

Soi | vapor monitoring

Annual costs, year 1
Quarterly soil vapor nonitoring and anal yses from

extraction wells 19

wel | 400 7, 600

UCRL- AR- 119790DR Draft Final InterimROD for the Building 834 Qperable Unit,
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Table 27. Alternative 6: Capital costs for source mass renpval at the core of the



Bui | di ng 834 operable unit using soil vapor extraction enhanced by dewateri ng.

Unit price Tot a

Unit type (1994 %) (1994 %)

Quarterly shallow soil vapor point nonitoring and
anal yses

poi nt 400 4,000

Total annual costs, year 1
11, 600

Total present worth, year 1 (factor = 0.97)
11, 252

Annual costs, years 2-5
Bi annual soil vapor nonitoring and anal yses from
extraction wells

wel | 200 3, 800

Bi annual shal |l ow soil vapor point nonitoring and
anal yses

poi nt 200 2,000

Total annual costs, years 2-5
5, 800

Total present worth, years 2-5 (factor = 3.55)
20, 590

Annual soil vapor nonitoring and anal yses from
extraction wells

wel | 100 1,900

Annual shal |l ow soil vapor point nonitoring and
anal yses

poi nt 100 1, 000

Total annual costs, years 6-10
2,900

Total present worth, years 6-10 (factor = 3.80)
11, 020

Annual costs, years 11-30
Annual shal |l ow soil vapor point nonitoring and

anal yses

poi nt 100 1, 000

Total annual costs, years 11-30

1, 000

Total present worth, years 11-15 (factor = 3.20)
3, 200

Total present worth, years 16-20 (factor = 2.69)
2,690

Total present worth, years 21-25 (factor = 2.27)

2,270

Quantity

10

19

10

19

10

10



Total present worth, years 26-30 (factor = 1.91)
1,910
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Table 27. Alternative 6: Capital costs for source mass renpval at the core of the
Bui | di ng 834 operable unit using soil vapor extraction enhanced by dewateri ng.

Unit price Tot al
Quantity
Unit type (1994 %) (1994 %)

Total present worth for soil vapor nonitoring for 30
years
52,932

Subtotal present worth of Alternative 6
7,592,735

LLNL General & Admi nistrative Tax (7.5%
569, 455

Subt ot al
8,162, 190

LLNL Lab-Directed Research & Devel opnent Tax (6.0%
489, 731

Subt ot al
8, 651, 921

Conti ngency (20%
1,730, 384

Total present worth of Alternative 6
10, 382, 306

UCRL- AR- 119791 InterimROD for the Building 834 Operable Unit, Site
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Table 28. ARARs for the selected interimrenedy at the Buil ding 834 operable unit.
Application to the

Acti on Sour ce Descri ption
sel ected renedy

Extraction of soil vapor and St ate: Requi res

noni toring of the During and after conpletion of the

dewat eri ng of perched water- ef fecti veness of
renmedi al actions. sel ected interimrenedy,

bearing zone Chapter 15, CCR, Title 23,



concentrations of contam nants in
Section 2550.7, 2550.10.
in situ soil vapor and ground water

wi |l be neasured.
(Appl i cabl e)
Di scharge of treated ground St ate: Requi res t hat
hi gh quality surface In the context of the selected
wat er and ground wat er
be maintained to interimrenedy, this is applicable
SVRCB
Resol ution 68-16 t he maxi mum ext ent
possi bl e. only to discharges of treated

(Anti degradati on policy).
ground water fromthe msting

towers. The conpliance standards

(Appl i cabl e)
for discharge water are contai ned
in the current Substantive
Requi renent for the Building 834
RWQCB for the Building 834
operable unit.
Di scharge of treated soil vapor Local : Regul at es
nonvehi cul ar sources of During the selected interim .
air
cont am nants. renedy, contaninated soil vapor
San Joaquin Unified Air Pollution
will be treated with GAC or
Control District (SJUAPCD)
equi val ent technol ogi es and
Rul es and Regul ations, Rules
di scharged to the atnosphere.
463.5 and 2201.
The conpliance standards for
treated soil vapor are contained in
(Appl i cabl e)
the current Authority To Construct
and subsequent Permt to Operate
i ssued by the SJUAPCD
UCRL- AR- 119791 InterimROD for the Building 834 Operable Unit, Site
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Tabl e 28. (Conti nued)

Application to the
Action Sour ce
Descri ption sel ected renedy



Di sposition of

hazar dous wastes from

generation through

transportation,

storage, and ul

Prot ecti on of
facilities or

contribute to
endangered or
plants, fish,

i mpl enent ati on

apply.

UCRL- AR- 119791
300

UCRL- AR- 119791
1995

ACS
ARARs
BAT
Cal - EPA

endanger ed
practices

t he taking
t hr eat ened

or wildlife.

hazar dous wast e State

For the selected interimrenedy,

this ARAR applies primarily to
Heal th and Safety Code,
spent GAC vessel s.
25100- 25395, CCR, Title 22,

Secti ons

timte
M ni mum St andards for
Managenent of Hazardous and
Extrenely Hazardous Wastes.

(Appl i cabl e)

Feder al
install ation,

speci es
Prior to any well

facility contruction, or simlar

Endanger ed Speci es Act of 1973,

potentially discriptive activities,
16 USC Section 1531 et seq. 50 CFR
wildlife surverys will be conducted
Part 200, 50 CFR Part 402 [40 CFR
and mtigation neasures

257.3-2].
i mpl enented if required.
(Appl i cabl e)
State:

Cal i forni a Endanger ed Speci es
Act, California Departnent of
Fi sh and Gane Sections 2050-
2068.

(Appl i cabl e)

InterimROD for the Building 834 Operable Unit,

1995

Acr onyns

InterimROD for Building 834 Operable Unit,

Acr onyns
Adult On Site
Applicable or Rel evant and Appropriate Requirenents
Best Avail abl e Technol ogy
Envi ronnent a

State of California, Prot ecti on Agency

ch. 30:

Control s

poi nt of
accumul ati on,
treat nent,

di sposal

Requi res t hat
not cause or
of any
speci es of
NEPA

requirenents

Site

Site 300



CAREs

DNAPLs

DTSC
ECAO
FFA
FS
GAC
GSA
HE
HEAST
HI

IRI'S

I SVRL
LLNL
LNAPLs
LQOAEL
MCLs

UCRL- AR- 119791
NCP
NEPA

Citizens Against a Radi oactive Environnent

California Code of Regul ations
California Departnent of Forestry

Chronic Daily Intake

Conpr ehensi ve Environnental Response, Compensati on,

Code of Federal Regul ations

Cancer Potency Factor

Di chl or oet hyl ene

Dense Nonaqueous Phase Li quids

Depart nent of Energy

Depart nent of Toxi c Substances Control
Environmental Criteria Assessment Office
Federal Facility Agreenent

Feasi bility Study

Granul ar Activated Carbon

General Services Area

Hi gh Expl osi ves

Heal th Effects Assessnent Summary Tabl es
Hazard | ndex

Hazard Quoti ent

Integrated Ri sk Information System
Interim Soil Vapor Restoration Level

Law ence Livernore National Laboratory
Li ght Nonaqueous Phase Li quids

Lowest - Cbser ved- Adver se- Ef f ect - Level

Maxi mum Cont am nant Level s

InterimROD for Building 834 Operable Unit,
Nat i onal Conti ngency Pl an

Nati onal Environmental Policy Act

and Liability Act of 1980

Site 300

1995



NOAEL
NPL

PCE
PEFs
PP
ppmv/ v
PRGs

RAGS
RAGCs

RES
Rf D

SARA
SI TE
SJUAPCD
SVE
SVS
SVWRCB
SWRI
T- BOS
TBC
TBD
TCA

No- Obser ved- Adver se- Ef f ect - Level

National Priorities List

Qperations and Mai nt enance

Qperabl e Unit

Tetrachl or oet hyl ene

Pat hway Exposure Factors

Pr oposed Pl an

Parts Per MIlion on a Vol ume-to-Vol ume Basis
Prelim nary Renedi ati on Goal s

Qual ity Assurance

Quality Control

Quaternary Terrace Deposits

Ri sk Assessnent Gui dance for Superfund
Renedi al Action Objectives

Resource Conservation and Recovery Act

Resi denti al Exposure

Ref erence Dose

Record of Deci sion

Regi onal Water Quality Control Board

Super fund Amendnents and Reaut horization Act
Superfund I nnovative Technol ogy Eval uati on
San Joaquin Unified Air Pollution Control District
Soi | Vapor Extraction

Soi | Vapor Survey

State Water Resources Control Board

Site Wde Renedial Investigation Report
Tetra 2-ethyl butylorthosilicate

To Be Considered

To Be Determ ned

Tri chl or oet hane



UCRL- AR- 11979]
1995

TCE
Tnbs1
Tnbs2
TPH

Tpsg

U S. EPA
UCLs

U S. DCE
VOCs

InterimROD for Building 834 Operable Unit,

Tri chl or oet hyl ene

M ocene Neroly Fornmation Lower Bl ue Sandstone
M ocene Neroly Fornmation Upper Bl ue Sandstone
Total Petrol eum Hydrocar bons

Pl i ocene Nonmarine Unit (Gravel Facies)
United States Environmental Protection Agency
Upper Confidence Limts

United States Departnent of Energy

Vol atil e Organi ¢ Conpounds

Site 300



LAWRENCE LIVERMORE NATL LAB (SITE 300) (USDOE)

Site Information:;

Site Name:
Address:

EPA ID:
EPA Region:

LAWRENCE LIVERMORE NATL LAB (SITE 300) (USDOE)
LIVERMORE, CA

CA 2890090002
09

Record of Decision (ROD):

ROD Date:
Operable Unit:
ROD ID:
Media:

Contaminant:

Abstract:

01/29/1997
01
EPA/541/R-97/043

Groundwater,Soil

1,1,1-trichloroethane, 1,1-dichloroethylene, cis-1,2-dichloroethylene,
acetone, benzene, bromodichloromethane, chloroform,

tetrachl oroethylene, trichloroethylene, trichlorofluoromethane,
cadmium, copper, HM X, toluene, trichlorofluoroethane, xylenes,
zinc, trimethlybenzene, methylene chloride, styrene, ethylbenzene.

The Lawrence Livermore Laboratory (Site 300) isaU.S. Department
of Energy (DOE)-owned experimental facility operated by the
University of California. It islocated 17 miles east-southeast of
Livermore, Californiaand is bordered by cattle-grazing land, a
California Department of Fish and Game ecological preserve, an
outdoor recreational facility, and a privately-owned high explosives
testing facility. This document covers the General Services Area
(GSA) of Site 300.Prior to the purchase of Site 300 land for
development as a DOE experimental test facility in 1953, the area
was used for cattle ranching and livestock grazing. Since the late
1950s, GSA facilities have been used as administration offices and
equipment fabrication and repair shops that support Site 300
activities. Undetermined quantities of solvents containing
trichloroethene (TCE), a suspected human carcinogen, and other
volatile organic compounds (VOCs) were released to the ground as a
result of past activitiesin the craft shops, equipment fabrication and
repair facilitiesin the GSA.In 1982, DOE discovered contamination
at the site and began an investigation. The site was placed on the
National Priorities List in mid-1990.



Remedy:

Text:

The major components of the selected remedy include: monitoring
throughout the predicted 55 years of remediation, plus 5 years of
post-remediation monitoring; contingency point-of-use (POU)
treatment for existing off-site water supply wells; administrative
controls to prevent human exposure by restricting access to or
activitiesin contaminated areas, if necessary; soil vapor extraction
(SVE) and treatment in the central GSA dry well source areg;
dewatering of the shallow water-bearing zone in the vicinity of the
Building 875 dry well release area to enhance the effectiveness of
SVE; and extraction and treatment of groundwater in the GSA until
drinking water standards are met.

Full-text ROD document follows on next page.
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Acronyns and Abbreviations

For the convenience of the reader, a reference |ist defining acronyns and abbreviati ons used
t hroughout this docunent is presented after the Tabl es.
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Admi

1. Declaration
1.1. Site Nane and Locati on

The site described in this Record of Decision (ROD) is known as the General Services Area
(GSA) operable unit (QU) located at Lawence Livernore National Laboratory (LLNL) Site 300,
Tracy, California. This QU is designated as OQJ)1 in the Site 300 Federal Facility Agreenent
(FFA) signed in June 1992.

1.2. Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renedial action for the GSA QU at LLNL
Site 300. This renedial action was devel oped in accordance with the Conprehensive
Envi ronnent al Response, Conpensation and Liability Act of 1980 (CERCLA), as anmended by
t he Superfund Anendnents and Reaut horization Act of 1986 (SARA) and, to the extent
practicable, the National Contingency Plan (NCP). This decision is based on the
nistrative
Record for this QU The State of California Department of Toxic Substances Control (DTSC)
Central Valley Regional Water Quality Control Board (CVRWXB), and the U. S.
Envi ronnental Protection Agency (EPA) Region | X concur with the sel ected renedy.

1.3. Assessnment of the Site

Based on the baseline risk assessnent, actual or threatened rel eases of hazardous

subst ances

at this QU, if not addressed by inplenenting the response actions selected in this ROD, nay
present an i mr nent and substantial endangernent to public health and welfare, or the
envi ronnent .

1.4. Description of the Sel ected Renedy

In June 1992, a FFA for the LLNL Site 300 Experinmental Test Facility was signed by the
regul atory agencies (U S. EPA Region | X, DISC, CVRWMXB) and the | andowner (U.S.
Depart nent of Energy [DOE]). The FFA defines seven OUs and designates the GSA QU as
QU 1. The GSA QU is located in the southeastern portion of Site 300 and was established to
address soil and ground water contam nation in the subsurface i nmedi ately beneath and
approxi mately 2,300 ft downgradi ent of the GSA facilities. Currently, a stream|ined CERCLA
process is being adopted for Site 300 cleanup. This process will not affect the GSA QU

whi ch

wi Il proceed on the current FFA schedul e

Renedi al actions for the GSA QU prinmarily target trichloroethylene (TCE) and ot her

vol atile

organi ¢ conpounds (VOCs) in ground water and soil beneath the GSA. The risks associ ated
wi th subsurface contam nation at the GSA QU are: 1) potential ingestion of ground water
contai ning VOCs, and 2) onsite worker inhalation exposure to TCE volatilizing from

subsurface

soil (0.5-12.0 ft) to indoor air within Building 875.
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Three renedial alternatives for the GSA QU were presented in the Final General Services

Area Feasibility Study (Rueth and Berry, 1995). These renedial alternatives were eval uated by
t he supervising Federal and State regul atory agenci es and presented to the public. DCE and the



regul atory agencies, the U S. EPA, and the State of California DITSC and CVRWXB agr eed

that Alternative 3b provides the nost effective neans of renmediating VOCs in soil and ground
water to | evels protective of human health and the environment. Alternative 3b is presented as
the selected renmedy for the GSA OU. The nmj or conponents of the sel ected remedy include:

. Moni toring throughout the predicted 55 years of renediation, plus five years of post-
renmedi ati on nmonitoring.

. Conti ngency point-of-use (PQU) treatment for existing offsite water-supply wells.

. Admi ni strative controls to prevent hunan exposure by restricting access to or

activities in
contam nated areas, if necessary.

. Soi |l vapor extraction (SVE) and treatnment in the central GSA dry well source area. SVE
wi |l be conducted to: 1) reduce VOC concentrations in soil vapor to |evels protective
of
ground water, 2) renedi ate dense non-aqueous phase |iquids (DNAPLs) in the soil, and
3) mitigate VOC i nhal ation risk inside Building 875.
. Dewat eri ng of the shallow water-bearing zone in the vicinity of the Building 875 dry
wel

rel ease area to enhance the effectiveness of SVE by exposing a larger soil volunme to
vapor fl ow.

. Extraction and treatnment of ground water in the GSA until drinking water standards
(Maxi num Cont am nant Levels, or MCLs) are reached in both the regional and shall ow
aqui fers. Modeling indicates ground water extraction will reduce ground water VOC

concentrations in the eastern and central GSA to the renediation goal (MCLs) within 10
and 55 years, respectively.

The 1995 present-worth cost of the selected renmedy is estinated to be approxi mately $18. 90
mllion. This estinate assunes: 1) 10 years of SVE, and 55 years of ground water extraction in
the central GSA, 2) 10 years of ground water extraction in the eastern GSA debris buria

trench
area, and 3) 60 years of ground water nonitoring. These tinme and cost estimtes do not include
t he devel opnent, testing, or utilization of any future innovative technol ogi es, which, if
avai |l abl e,
could be used to expedite cl eanup and/or reduce |ong-term costs.

DCE and the regul atory agencies will jointly determ ne the scope and schedul e of al
requi red post-ROD docunments and reports (up to the Final Renedial Design docunent), as wel
as schedul es for inplenenting the selected renedy.

1.5. Statutory Determ nations

The sel ected GSA renedial action is protective of human health and the environnent and
conplies with Federal and State applicable or relevant and appropriate requirenents (ARARs).
The sel ected renedy provides both short- and |ong-term effectiveness in neeting ARARs and
protecting hunan health and the environnent. This renedy satisfies the statutory preference

for
renedi es that enploy treatnent technol ogi es that reduce contaminant toxicity, nobility, or
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volune as a principal elenent. The renedial action is readily inplenmentable and provides the
nost cost-effective neans of renediating VOCs in the affected nedia available at this tine.

The supervising Federal and State regul atory agencies participated in the eval uation of
t he
proposed renedi al alternatives and concur with the selected renedy. Public input was
consi dered and used, as appropriate, in the selection and devel opnent of the final renedia
action.

Arevieww |l be conducted within five years and every five years after comrencenent of
the renedial action to ensure that the renedy continues to provide adequate protection of
human
heal th and the environment.

1.6. Acceptance of the Record of Decision by Signatory Parties

Each undersigned representative of a Party certifies that he or she is fully authorized
to enter

into the terms and conditions of this agreement and to legally bind such party to this
agr eenent .

IT IS SO AGREED
<I MG SCR 97043A>
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2. Decision Summary

2.1. Site Nane, Location, and Description

. Site 300, a DOE-owned experinental test facility operated by the University of California,
is
| ocated in the southeastern Altanont Hills of the D ablo Range, about 17 m east-southeast of
Livernore and 8.5 m southwest of Tracy, California (Fig. 1). The site is bordered by cattle
grazing land, a California Departnent of Fish and Game ecol ogi cal preserve, an outdoor
recreational facility, and a privately owned hi gh explosives (HE) testing facility. For the
pur pose
of this ROD, it is assuned that Site 300 will remain under the continued control of DCE for
t he
foreseeable future



The GSA QU is located in the southeastern part of Site 300, and was established to address
soi|l and ground water contam nation in the subsurface below the QU (Fig. 2).

2.2. Site History and Summary of Enforcenent

. Prior to the purchase of Site 300 |and for devel opnment as a DOE experinental test facility
in

1953, the GSA was used for cattle ranching and |ivestock grazing. Since the late 1950s, the
GSA

facilities have been used as administration offices and equi pnent fabrication and repair shops

that support Site 300 activities. Site 300 was in operation prior to the enactnment of the
Resour ce

Conservation and Recovery Act of 1976.

Undeterm ned quantities of solvents containing TCE, a suspected human carci nogen, and
other VOCs were released to the ground as a result of past activities in the craft shops,
equi pnment
fabrication and repair facilities in the GSA, and are in the soil/rock and ground water in the
ar ea.
O her chem cal conpounds comonly detected in soil/rock and ground water in the GSA
i ncl ude tetrachl oroethyl ene (PCE), 1,2-dichloroethylene (DCE), 1,1-DCE, and freon conpounds.

In 1982, DCE discovered contam nation at the site and began an investigati on under

CVRWQCB gui dance. All investigations of potential chem cal contami nation at Site 300 were
conduct ed under the over-sight of the CVRWQCB until August 1990, when Site 300 was pl aced
on the National Priorities List. Since then, all investigations have been conducted in

accor dance
wi th CERCLA under the guidance of three supervising regulatory agencies: the U S. EPA

Region I X, the CVRWXB, and the DTSC. The DCE entered into a FFA with these agencies in
June 1992.

In accordance with CERCLA requirenents and the terns of the Site 300 FFA, DCE rel eased

the Final Site-Wde Renedial Investigation (SWRI) report (Wbster-Scholten, 1994), the Fina

General Services Area Operable Unit Feasibility Study (FS) (Rueth and Berry, 1995) and the

Proposed Plan for Renediation of the Lawence Livernore National Laboratory Site 300

General Services Area (U.S. DOE/LLNL, 1996). The SWRI docunented environnenta

i nvestigations that occurred at Site 300 since 1982, and characterized the extent of VOCs in
t he

subsurface and the Site 300 hydrogeol ogy. The GSA FS devel oped and eval uated al ternatives

for renedial action at the GSA. The SWRI and the FS formthe basis for selecting technol ogi es
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to renediate the GSA QU. The Proposed Plan for renedi ation of the GSA QU summari zed site
conditions and renedial alternatives, and presented the preferred renedy.

CERCLA Renopval Actions were initiated in the eastern and central GSA in 1991 and 1993,
respectively. To date, 35,387 grams (79 |Ib) of VOCs have been renoved fromthe GSA through
ground water and soil vapor extraction as part of these Renpval Actions.

2.3. Highlights of Community Participation

The SWRI and the FS for the GSA OU were nade available to the public in April 1994 and



Cct ober 1995, respectively. The Proposed Plan was rel eased to the public in March 1996. This
ROD presents the sel ected renedial action for the GSA OU. Al docunents were prepared in
conpliance with CERCLA as anmended by SARA. The decision for this site is based on the

Adm ni strative Record, which is available at the Information Repository at the LLNL Visitors
Center and the Tracy Public Library.

A public review and comment period on the preferred renedial alternative began April 10,
1996, and ended May 10, 1996. Interested nenmbers of the public were invited to review all
docunents and coment on the considered renedial alternatives by witing to the Site 300
Renedi al Project Manager or by attending a public neeting on April 24, 1996, at the Tracy Inn
in Tracy, California. At this nmeeting, representatives fromDOE, University of California,
U S. EPA and the State of California discussed the proposed renedi ati on plan and addressed
public concerns and questions. Questions and conments fromthe public are presented and
addressed in the Responsiveness Sunmmary of this ROD.

2.4. Scope and Role of the GSA QU

The Site 300 FFA defines the follow ng seven OQUs at Site 300:

e QU 1, GSA

e QU 2, Building 834.

e QU3 Pit 6.

e QU 4, HE Process Area Building 815.

e OU5, Building 850/Pits 3 and 5.

e (OU6, Building 854.

e« QU 7, Building 832 Canyon.

e (QU8, Site 300 Monitoring.

I nvestigations at the GSA QU address VOCs in soil/rock and ground water rel eased to the
environnent as a result of past activities in the GSA craft shops, and equi pnent fabrication

and

repair facilities. The principal potential threats to human health and the environnent are:

1) ingestion of VOCs in ground water, and 2) exposure to VOC vapors volatilizing fromshall ow
soil into Building 875.
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Thi s ROD addresses both the potential hunman health ingestion risk posed by VOCs in ground

water, as well as the inhalation risk posed by VOCs in the vadose zone at the GSA QU. The

purpose of the selected renedy is to protect human health and the environnent by reducing VOC

concentrations in soil vapor and ground water and controlling VOC mgration.

2.5. Site Characteristics

Since environnmental investigations began at the GSA in 1982, 75 exploratory borehol es have



been drilled and 98 ground water nmonitor wells have been conpleted. Details of the geol ogy
and hydrogeol ogy of the GSA QU, as well as environmental investigations conducted in this QU
are presented in Chapter 14 of the Site 300 SWRI. Three water-bearing zones or hydrogeol ogic
units have been identified (Fig. 3):

e Q-Tnsc | Hydrogeologic Unit: This shallow water-bearing zone occurs beneath the
central GSA portion of the QU and is conposed of stratigraphic units Q@ (terrace
alluviun), Tnbs 2 (Neroly Fornmation-Upper Blue Sandstone), and Tnsc | (Neroly
Formati on-Siltstone/ O aystone). Dependi ng on topography, depth to water is
approxinmately 10 to 20 ft beneath the ground surface. As a result of past rel eases,

this
shal | ow aqui fer contains TCE and other VOCs. The VOC plune in this shallow aquifer
is separated fromthe regional aquifer by a 60- to 80-ft thick aquitard (Tnsc |) in
nost of
the central GSA. Ground water data indicate that the VOC plume in the shallow aquifer
has not affected the regional aquifer in this area. Gound water in this shallow
aqui fer

fl ows sout h-southeast with an estimated fl ow velocity of 0.09 to 3 ft/day.

. Tnbs 1 Hydrogeol ogic Unit (Regional Aquifer): The regional aquifer occurs in the |ower
Neroly Formation (Tnbs 1). This aquifer is encountered 35 to 145 ft bel ow t he ground
surface under confined to sem -confined conditions in the central GSA. G ound water
flowin this unit is to the south-southeast at a flow velocity of 0.3 ft/day.

. Qal - Tnres Hydrogeol ogic Unit: This hydrogeol ogic unit is conposed of the stratigraphic
units: Qal (alluvium, Tnsc 1, Tnbs 1, and Tnss (Ci erbo Formation). For the npbst part,

t he
Tnsc 1 aquitard is absent in the eastern GSA, and the shall ow water-bearing zone (Qal)

in hydraulic communication with the underlying regional aquifer (Tnbs I). As a result,
sone contami nati on has migrated downward fromthe shall owwater bearing zone into

the regional aquifer. Gound water flowin the alluvium (Qal) and shallow Tnbs 1
bedrock is eastward, turning north to follow the trend of the valley. Al though the flow
velocity i s dependent on |local hydraulic conductivity, the maxi numflow velocity is
estimated to be about 200 to 1,200 ft/yr.

2.5.1. Chemnical Releases
Hi storical informati on and anal ytical data suggest that VOCs, in the dissolved form and/or
as
DNAPLs, were released to the ground in wastewater fromthe craft and repair shops, as
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| eaks/spills from sol vent storage tanks or druns, and associated with debris buried in
trenches in
the eastern GSA in the 1960s and 1970s. These rel eases incl ude:

e VOCs in rinse-, process-, and wash-water discharged to four dry wells fromthe centra
GSA craft and repair shops. Based on soil and ground water analytical data, the greatest
VOC nass is concentrated in the vicinity of the Building 875 fornmer dry wells.

e VQOCs released to the ground froma deconm ssi oned drum storage rack north of



Bui | di ng 875.
e VOCs in rinse water discharged froma steam cl eani ng/ si nk area east of Building 879.
e VOCs associated with craft shop debris buried in trenches in the eastern GSA

The confirned rel ease sites for the central and eastern GSA are shown in Figures 4 and 5.
The quantity of TCE released in these areas greatly exceeds that of other VOCs.

2.5.2. VOCs in Gound Water

TCE is the nost prevalent VOC in ground water, typically conprising 85 to 95% of the tota
VOCs detected. Other VOCs that have been detected include PCE, 1,2-DCE, 1,1-DCE, 1,1, 1-
trichl oroet hane, acetone, benzene, bronodi chl oronet hane, chloroform ethyl benzene, Freon
113,
tol uene, and xylenes (total isoners) (Table 1).

Det ect ed concentrati ons of ethyl benzene, toluene, and xyl ene have decreased over tine.

Tol uene, ethyl benzene, and xyl enes have not been detected in ground water fromany GSA wells

in over 2.5 years. The |ast detections of these conpounds occurred in 1994 when tol uene was

detected in well W875-02 at a concentration of 0.5 ug/L and xylene was detected in well W
7N

at a concentration of 0.96 ug/L. No toluene, ethylbenzene, or xylenes have been detected in
any

other GSA wells for 3.5 years or nore. Therefore, these constituents are no | onger
consi dered

contam nants of concern. The CVRWJXCB believes that it is appropriate to continue to nonitor

for these constituents, but at a reduced frequency. The extent and frequency of nonitoring
for

these constituents will be addressed in the Renedi al Design docunent.

The hi ghest ground water VOC concentrations in the central GSA have been detected in the
vicinity of former dry well pad south of Building 875 (Figs. 4 and 6). TCE has been detected

ground water in concentrations up to 240,000 mcrogranms per liter (pg/L) in a bailed ground

wat er sanple collected fromwell W875-07 in March 1993. This concentration suggests that

TCE is present as residual DNAPL in the subsurface. As of third quarter 1994, the nmaxi mum

TCE concentration in ground water sanples collected fromthe Building 875 dry well pad area

was 10,000 p/L in well W71 (Fig. 6). In general, if a ground water VOC concentration is 1
to

10% of the solubility of that VOC in ground water, a DNAPL may be present. Because the

aqueous solubility of TCE is 1,100,000 ug/L, TCE concentrations in the range of 11,000 to

110, 000 pg/L or greater may indicate DNAPL. The only wells in the GSA where ground water

sanpl e data indicate the possible presence of DNAPLs (TCE concentrations > 11,000 pg/L) are

wel | s W875-07, -08, -09, -10, -11, -15, and W7l. As shown in Figure 6, these wells are al

| ocated in the Building 875 dry well pad area in the central GSA. The source of DNAPLs in
this

area was the waste water disposed in the two fornmer dry wells, 875-S1 and 875-S2, | ocated
sout h

of Building 875 (Fig. 4). Based on soil sanple data fromboreholes drilled prior to
installation of

the dry well pad wells, the bulk of TCE contami nation in the dry well pad area is
concentrated at
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a depth of 20 to 35 ft near the contact between the Tnbs 2 water-bearing zone and the
under | yi ng

Tnsc 1 confining | ayer. These data support a DNAPL-type scenari o where TCE, which is denser

than water, would tend to sink to the | owest point possible in a water-bearing unit, such as
t he

contact between the water-bearing zone and an underlying confining | ayer that prevents the

further downward mgration of contani nants.

No other wells in the GSA have contained VOCs in ground water in concentrations
i ndi cative of DNAPLs, including wells |located at other source areas and the two wells (W7F
and W875-03) located within 50 to 75 ft of the dry well pad. W have therefore concl uded
t hat
the DNAPLs are confined to the Building 875 dry well pad area in the central GSA

As shown in Figure 6, a VOC ground water plume in the @-Tnsc 1 shallow aquifer extends

fromthe Building 875 dry well pad and Building 872 and Building 873 dry wells into the
Corra

Hol | ow Creek alluvium There is a snmaller ground water plume with significantly | ower VOC

concentrations to the north associated with the drum storage rack and steam cl eani ng rel ease

sites. Based on ground water data collected fromthe Tnbs 1 regional aquifer, the VOC pl unes

appear to be confined to the @-Tnsc 1 hydrogeologic unit in this area, where the Tnsc 1
confining

| ayer prevents the downward m gration of contam nants. West of the sewage treatnent pond,

TCE has been detected in ground water in the regional aquifer (Fig. 7) where the Tnsc 1
confining

| ayer is absent. The | ow TCE concentrations have generally been decreasing in the regiona

aquifer in this area since 1990.

In the eastern GSA, the highest VOC concentrations in ground water occur in the vicinity

of

the debris burial trench area (Fig. 8). TCE has been detected in ground water in
concentrations

up to 74 pg/L in this area. A VOC ground water plunme extends eastward fromthe debris buria

trench area and has migrated northward in the Corral Hollow alluvium The plune with tota

VOC concentrations exceeding 5 ug/L currently extends approximately 550 ft fromthe debris
. burial trench rel ease area. TCE has al so been detected at | ow concentrations in ground water
in

the regional aquifer in the vicinity of the debris burial trenches (Fig. 9). TCE in the
regi ona

aquifer in this area is generally linted to portions of the regional aquifer which directly
underlie

t he contani nated shal | ow wat er-bearing zone. The nmaxi mum VOC concentrations in ground

wat er as of fourth quarter 1995 were 20 pg/L in the shall ow water-bearing zone and 19 ug/L

in
t he regi onal aquifer.
Further details on the extent of VOCs in ground water in the GSA can be found in
Section 14-4.5, Chapter 14 of the Site 300 SWRI (Wbster-Scholten, 1994), and Section 1.4.7
of

the GSA FS (Rueth and Berry, 1995).
2.5.3. VOCs in Soil/Rock

The hi ghest TCE concentrations in soil/rock (up to 360 mlligranms per kilogram[ng/kg]) in
the central GSA were detected in the vicinity of the Building 875 fornmer dry wells 875-S1
and
875-S2 at a depth of 20 to 35 ft near the contact between the Tnbs 2 water-bearing zone and
t he



underlying Tnsc 1 confining layer. Also, |ow concentrations of VOCs were detected in
soi | /rock

sanpl es collected fromboreholes in the vicinity of the other four confirmed rel ease sites
in the

central GSA: the deconmi ssioned solvent drumrack, dry wells 872-S and 873-S, and the

Bui |l ding 879 steamcleaning facility. VOC concentrations ranged from 0.0002 ng/kg to 0.9

ng/ kg in these sanmples collected in 1989.
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TCE, PCE and 1, 2-DCE have been detected in concentrations up to 0. 19 ng/kg in borehol e
soi|l sanples collected in 1989 in the vicinity of the debris burial trenches in the eastern
GSA.

Further details on the extent of VOCs in soil/rock in the GSA are described in Section 14-

4.3,
Chapter 14 of the Site 300 SWRI (Wbster-Scholten, 1994) and Section 1.4.6 of the GSA FS

(Rueth and Berry, 1995).
2.5.4. VOCs in Soil Vapor

Ext ensi ve soil vapor surveys, including both active and passive techni ques, were conducted
bet ween 1988 and 1994 to: 1) assist in the identification of release sites, 2) deternm ne the

ext ent
of VOC contam nation, and 3) nonitor the progress of soil vapor renediation efforts.

Further details on the extent of VOCs in soil vapor in the GSA can be found in
Section 14-4.2, Chapter 14 of the Site 300 SWRI (Wbster-Scholten, 1994), and Section 1.4.3
of
the GSA FS (Rueth and Berry, 1995).

2.6. Ri sk Assessnent

The baseline risk assessnent provides the basis for taking action and identifies the

potentia
exposure pathways that need to be addressed by the renmedial action. It serves as the

baseline to
i ndi cate what potential risks mght exist if no action were taken at the site. This section

of the
ROD reports the results of the baseline risk assessnment conducted for this site. Additiona

details
may be found in Chapter 6 of the Site 300 SWRI (Webster-Scholten, 1994), and Section 1.6 of

the GSA FS (Rueth and Berry, 1995).

The baseline risk assessnent eval uated potential present and future public health and
ecol ogi cal risks associated with environmental contam nation in the GSA QU, using the
assunption that no cleanup or renediation activities would take place at the site. Selection
of a

specific renediation strategy is based in part on the extent to which it can reduce
potential public

heal th and ecol ogi cal ri sks.

The baseline risk assessnent presented in the SWRI consists of six conponents:



e ldentification of chemicals of potential concern

» ldentification of the contam nated environmental nedia.

e Estination of potential exposure-point concentrations of contan nants.
e Human exposure and dose assessnent.

e Toxicity assessnent.

* Risk characterization.

Each of these conmponents are sunmarized in the follow ng sections. Additional details are
available in the Site 300 SWRI and in the GSA FS.
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2.6.1. ldentification of Chemi cals of Potential Concern

Tables 1 through 4 present the chemicals of potential concern identified in the GSA QU
Details of the nethodol ogy used to identify these contaninants are described in the Site 300
SWRI (Webster-Scholten, 1994).

2.6.2. ldentification of Contam nated Environmental Media

Based on the assessnent of the nature and extent of contanination obtained during site
characterization, contam nants of potential concern were identified in different
envi ronnent a
nmedia in the GSA QU:. ground water, surface soil, subsurface soil, and soil vapor (Tables 1
t hrough 4, respectively). The 95% upper confidence Iimt (UCL) of the nean concentration and
exposur e-poi nt concentrations of each contaminant are listed in Table 5.

2.6.3. Estimates of Potential Exposure-Point Concentrations

Conceptual nodels were devel oped to identify the probable mgration processes and routes
of the chemicals of concern fromrelease sites and source nedia in the GSA QU to sel ected
potential exposure points. The conceptual nodels provided the basis for selection of the
quantitative nodels used to generate estinates of contani nant rel ease rates and potentia
exposur e-poi nt concentrations. The exposure-point concentrations were used to estimte the
magni t ude of potential exposure to contaminants in the baseline risk assessnment. The rel ease
areas, nigration processes, and exposure points identified in the GSA QU are given in Table
5.

In addition, this table lists the nmathematical nopdels used to estimate contam nant mgration
rates

and the cal cul at ed exposure-point concentrations for the chem cals of concern in each

envi ronnent al medi um

Di rect neasurenments of VOC soil flux were obtained in the GSA that were used in a
mat henati cal nbdel to estinate exposure-point concentrations of contamnants in the
at nosphere when VOCs volatilize fromsubsurface soil in the vicinity of three exposure
| ocations in the GSA QU. 1) the Building 875 dry well area, 2) the central GSA and 3) the



eastern GSA. A mathenatical nodel was applied, using subsurface soil (0.5 to 12.0 ft) VCC

concentrations in the vicinity of the Building 875 dry well pad, to estinmate the potentia

exposur e-poi nt concentrations of contam nants in indoor air of Building 875 when VOCs

vol atilize from subsurface soil underneath the building and diffuse into the building.

Measur enents of actual VOC concentrations inside Building 875 were not conducted or used in

the estimate of exposure-point concentrations in indoor air as the work activities which
stil

occur in Building 875 involve the use of VOC-containing solvents. Therefore, it would be

difficult, if not inmpossible to distinguish between VOC vapors migrating fromthe subsurface

t hrough the concrete floor and those present in indoor air as a result of current work
activities

utilizing solvents. As a result, we took a health conservative approach and utilized soi
sanpl e

data fromthe Building 875 dry well pad approxinmately 35 ft fromthe building to calcul ate

exposur e-poi nt concentrations inside Building 875.

In addition, estinmates were made of the concentrations of surface soil ( 0 .5 ft)
cont am nant s
that are bound to resuspended particles throughout the QU. The 95% UCLs of the nean

contam nant concentration in the surface soil, and site-specific data on total resuspended
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particul ates were used to estimate the concentration of surface soil contanmi nants bound to
resuspended particles throughout the QU. For direct dermal contact and incidental ingestion

t he
exposur e-poi nt concentrations of contam nants in surface soil are the sane as the 95% UCLs of
t he mean concentrati on of the chem cals.

The fate and transport of VOCs in ground water were considered for both the central and
eastern GSA, as well as a conbined central and eastern GSA plune. For the central GSA,
exposure-poi nt concentrations were estimated at the site boundary and t hen nodeling was used
to estinmate exposure-point concentrations at the California Departnent of Forestry water-

supply
wel |, CDF-1, |located approximately 300 ft southeast of the Site 300 boundary. For the eastern
GSA, exposure-point concentrations were estimated for a theoretical well at the site boundary
and for two plunes commingling at well CDF-1; these concentrations were nodeled to
downgr adi ent water-supply well SR-1 (Fig. 10).

2.6.4. Human Exposure and Dose Assessnents

Exposur e scenarios and pat hway exposure factors (PEFs) used to assess the magnitude of
potential human exposure and dose are descri bed bel ow.

2.6.4.1. Exposure Scenari os

The exposure scenarios used to evaluate potential adverse health effects associated with
environnental contamination in the GSA QU were devel oped based on assunpti ons about
present and future uses of the site and lands in the inmmediate vicinity.

Two principal scenarios were devel oped to eval uate potential human exposure to
environnental contaminants in the GSA OU. The first of these scenarios pertains to adults
working in the GSA QU. This scenario addresses potential health risks attributable to



contam nants in subsurface soil and surface soil, where an adult on site (ACS) is presunmed to
work in the imrediate vicinity of the contam nation over their entire period of enploynent at
the site (25 years). Subsurface soil contam nants can volatilize into air, where they may be
i nhal ed by individuals who work in the vicinity of the contanm nation. Surface soi
cont am nant s
bound to resuspended soil particulates nay also be inhaled by individuals in the course of
wor k-
related activities at the site. In addition, we eval uated AOS exposure as a consequence of
der nal
absorption and incidental ingestion of contam nants on surface soil

The second scenario pertains to residential exposures (RES), which are associated with use
of
contam nated ground water from 1) theoretical wells installed at the central and eastern GSA
site boundaries, 2) well CDF-1, and 3) well SR-1. The identification and sel ection of exposure
pat hways rel ated to residential use of contam nated ground water were based on the assunption

that well water will be used to supply all donestic water needs, such as those associated with

showering or bathing, cooking, dishwashing, and |aundry. W al so assuned that contani nated

ground water will be used to irrigate honme gardens, and will be supplied to dairy and beef
cattle

rai sed for donestic consunption. Accordingly, we evaluated potential residential exposure to
contam nants in ground water at theoretical wells and existing wells CDF-1 and SR-1 due to:
1) direct ingestion of water, 2) inhalation of VOCs that volatilize fromwater to i ndoor air
3) dermal absorption of contam nants while showering or bathing, 4) ingestion of fruits and
veget abl es grown using contam nated ground water, and 5) ingestion of meat and nmilk from
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honmegrown beef and dairy cattle supplied with contam nated ground water. For the purpose of
the risk assessnent, we assune residents could be exposed to contam nants in ground water for
30 years.

2.6.4.2 Pathway Exposure Factors

To estimate the magni tude of potential human exposure to contaminants in the GSA QU, we
devel oped PEFs, which convert the exposure-point concentrations of contam nants into estinates
of average contami nant intake over time (the chronic daily intake, or CDI). These PEFs are
based on a series of reported and/or assuned paraneters regarding current and potential |and

use
patterns in and around the GSA QU, residential occupancy patterns, and |length of enployment.
PEFs al so account for a nunber of physiological and dietary factors such as the daily
i ngestion
rates of water and honegrown fruits, vegetables, beef, and mlk; daily breathing rate; and
surface
area of exposed skin.

Ref erence docunents for PEF data that were used to evaluate potential adult onsite and
residential exposure to contam nants and summary values are listed in Table 6.

2.6.5. Toxicity Assessnent
For each location with environmental contam nation, we began by identifying those

chem cals of concern that are classified by the U S. EPA (U S. EPA, 1992a) or by the State of
California EPA (1992) as carcinogens. This classification is based on data fron



epi dem ol ogi ca
studi es, ani mal bioassays, and in vivo and in vitro tests of genotoxicity.

2.6.5.1. Cancer Potency Factors

The Cancer Potency Factors (CPFs) used in our estimations of cancer risk were obtained
fromval ues published in either the Integrated Risk Information System (IRI'S) (U S. EPA,
1992b), the Health Effects Assessnent Summary Tables (U.S. EPA, 1992a,c), or by the State of
California, EPA (1992). CPFs for TCE and PCE were al so provided by Region I X of the US.

EPA (1993a). All CPFs were derived using versions of the linearized, multistage dose-response

nodel (U.S. EPA, 1989a,b); generally, the dose- and tunor-incidence data used in the nodel are

from ani mal bi oassays. For contam nants of potential concern at Site 300, the exceptions are

cadm um benzene, and beryllium where human tunor data are avail able. The nodel cal cul ates

the potential increased cancer risk, where increased risk is linearly related to dose for |ow
dose

| evel s typical of environmental exposure. Use of aninal bioassay data to predict hunan

turnorigeni c response assunes that aninals are appropriate nodels of human carci nogenic

response, and that the dose-response rel ationships observed in hi gh-dose ani mal bi oassays can
be

extrapolated linearly to the | ow doses generally associated with hunan exposure to

environnental contam nants. When CPFs were avail able for a particular contam nant from both

a U S. EPA source and the State of California, the highest potency val ues were used.

Ref erence docunents for CPFs (slope factors) used to cal cul ate cancer risks in our
eval uation
are listed in Table 6.
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2.6.5.2. Reference Dose

The reference doses (RfDs) used to eval uate potential noncarcinogeni c adverse health

effects

wer e based, when possible, on long-term(i.e., chronic) exposures, and were derived by dividing
an experinental | y-det erm ned no-observed-adverse-effect-level or |owest-observed-adverse-
effect-level (each has units of nmg/[kg * d]) by one or nore uncertainty factors (U S. EPA,
1992a, b, c). Each of these uncertainty factors has a value that ranges froml to 10 (U S. EPA
1992a, b, c). Pathway-specific RfDs were used, when available (U S. EPA, 1992a, b, c; Cal-EPA
1992), to calculate a correspondi ng Hazard Quotient (HQ . If pathway-specific RfDs were not
avai | abl e, the published RfDs (typically devel oped for oral exposures) were used to cal cul ate

an
HQ for all exposure pat hways.

Ref erence docunments and reference doses used to cal cul ate noncancer hazard indices in our
eval uation are listed in Table 6.

2.6.6. Risk Characterization

The risk assessnment was perforned in accordance with Ri sk Assessnent Gui dance for
Superfund (U.S. EPA, 1989a,b). Carcinogenic risks, an evaluation of potential noncarcinogenic
exposure health hazards, and the additivity of response are described bel ow.

2.6.6.1. Carcinogenic Risks



For carcinogens, we calculated the potential incremental cancer risk associated with |ong-

term exposure to chemcals in surface soil, subsurface soil, and ground water. For each
chem ca

at each exposure location, the total risk attributable to that chem cal was estinated by

mul ti plying each pathway-specific intake (e.g., the dose due to ingestion of water or to

i nhal ation

of contami nants that volatilize fromwater to indoor air) by the correspondi ng pat hway-specific
CPF. The products of each pat hway-specific intake and pat hway-specific CPF were summed to
obtain the potential incremental cancer risk for a specific chemcal. Parallel sets of
cal cul ati ons

were conpl eted for all chem cals at each exposure | ocation, then values of chem cal -specific
ri sk

fromall chemcals were sutmmed to yield an estimate of total increnental risk for exposures
associated with a given |ocation

2.6.6.2. Evaluation of Hazard from Exposure to Chem cals that Cause
Noncancer Health Effects

For chemi cals of potential concern that are not classified as carci nogens, and for those
car ci nogens known to cause adverse health effects other than cancer, the potential for exposure
to result in noncarcinogenic adverse health effects was eval uated by conparing the CDI with a
Rf D. When cal culated for a single chemcal, this conparison yields an HQ For each chem ca
at each |l ocation, path way-specific HQ® were sunmmed (where applicable) to obtain an HQ
estimate for a given chemical. W then sunmed all HQ@ fromall chemicals to yield a hazard
i ndex (HI) estimate for exposures associated with a given |ocation
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2.6.6.3. Additivity of Response

In every |location at or near the GSA QU where cancer risk and noncancer HQ were

calcul ated, CDIs were estimated for exposures attributable to nultiple pathways for each of

several contam nants. As noted previously, the total potential cancer risk and/or total H were

estimated by sunming risk or HQg for all contam nants at a given | ocation, where each

chem cal -specific estimte of risk or hazard represents exposures frommultiple pathways.

Implicit in the summation of risk and hazard is the assunption that the effects of exposure to

nore than one chemical are additive. This sinplifying assunpti on does not consider simlarities

or differences in target organ toxicity, nechanisn(s) of action, or the possibility of
synergistic or

antagonistic effects of different chemicals in the mxture.

2.6.7. Summary of Hunman Health Baseline Ri sks and Hazards Associ ated
wi th Contam nants

Esti mat ed baseline risks and hazards for the GSA OU were evaluated for adults on site
exposures and residential exposures, as well as additive potential risk. These are descri bed
bel ow, followed by a brief discussion of uncertainty.
2.6.7.1. Adult Onsite Exposures

The ACS exposure scenari o addresses potential health risk attributable to contam nants in



soil, where an ACS is presuned to work in the imediate vicinity of the contanination over the
entire period of enploynent at the site (25 years).

We eval uated potential ACS exposure to contam nation by calculating the associated risk and
hazard for two scenarios. The first of these scenarios pertains to potential ACS exposure to
cont am nat ed subsurface soil through inhalation of VOCs volatilizing fromsubsurface soil to
air.

The second scenario pertains to potential ACS exposure to contam nated surface soil from

i nhal ati on of resuspended particul ates, dermal absorption of contam nants follow ng direct
contact with contam nated soil, and incidental ingestion

Ri sk and hazard associated with AOS exposure to contam nated subsurface soil through

i nhal ati on of VOCs volatilizing fromsubsurface soil (0.5 to 12.0 ft) to anbient air was
eval uat ed

inthe vicinity of three exposure locations in the GSA QU: 1) the Building 875 dry well area,
2) the central GSA, and 3) the eastern GSA. Individual potential excess |ifetinme cancer risks
were 2 x 10 -7 for the Building 875 area, 7 x 10 -7 for the central GSA, and 2 x 10 -7 for the
eastern GSA. The estinmated noncancer Hi's were 6.2 x 10 -3 for the Building 875 area,

1.2 x 10 -3 for the central GSA, and 1.3 x 10 -3 for the eastern GSA

The potential excess lifetine cancer risk and noncancer H's for the ACS exposure to
contam nants volatilizing fromsubsurface soil to anbient air are within the acceptabl e range
(cancer risk < 10 -6 and H <1) specified by the NCP (U S. EPA, 1990a).

Ri sk and hazard were al so evaluated for ACS inhal ati on exposure to VOCs volatilizing from
cont am nat ed subsurface soil underneath Building 875 and diffusing into the building. The
exposure scenario for an ACS working inside Building 875 resulted in estinmates of individua
potential excess lifetine cancer risk (1 x 10 -5) and noncancer H (3 X 10 -1). Wile the
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noncancer H for this scenario is within acceptable limts (H <1), the potential excess
lifetime

cancer risk is within the range (between 10 -4 and 10 -6) where risk managenent neasures are
necessary.

The basel i ne eval uati on of risk and hazard associated with AOS exposure to surface soi

contam nants yielded estinmates of individual excess lifetime cancer risk of 2 X 10 -7 for

i nhal ati on of resuspended particulates and 2 x 10 -10 for ingestion and dernal absorption of
surface soil contam nants. The corresponding His are 5.6 x 10 -5 for inhalation and 8.5 X 10 -3
for ingestion and dermal absorption. The potential excess lifetime cancer risk and noncancer
H's

for the ACS exposure to surface soil contam nants are within the acceptable range (cancer risk
of

<10 -6 and H <1) specified by the NCP (U S. EPA, 1990a).

Ref erence docunents for calcul ati ons and estinmates of potential cancer risk and hazard
i ndex
and the results are summari zed in Table 6.
2.6.7.2. Additive Ri sk and Hazard for Adults Onsite

Adul ts working outdoors in the GSA QU could be exposed simultaneously to contam nants



in surface soil (by inhalation of resuspended particul ates, and ingestion and dernal absorption
of

surface soil contam nants) as well as by inhalation of the VOCs that volatilize from subsurface
soil. The vicinity of the central GSA was selected for our calculations of additive risk and H
associ ated with ACS exposures because our cal cul ations indicated higher |evels of cancer risk
and H for this location than for exposures associated with the Building 875 dry well area and
t he

eastern GSA. Because the Building 875 dry well area, central GSA, and eastern GSA are

separated by approximately 200 ft, we did not exami ne concurrent exposures to VOCs fromthe
t hree sources.

Table 6 presents the potential additive individual excess lifetine cancer risk and H
esti mat es
for ACS exposures in the GSA QU. The values given in Table 6 indicate an estimated tota
additive cancer risk of 9 X 10 -7 and a total additive H of 9.7 x 10 -3.

The potential additive individual excess cancer risk and additive noncancer H's for the ACS
exposure in the GSA QU are within the acceptable range (cancer risk <10 -6 and H <1) specified
by the NCP (U.S. EPA, 1990a).

2.6.7.3. Residential Exposures

Ri sk and hazard were evaluated for potential RES use of contani nated ground water at:
1) hypothetical wells located at the site boundary near the Building 875 dry wells and the
eastern

GSA debris burial trenches, and 2) at existing water-supply wells CDF- 1 and SR- 1 -

We cal cul ated the risk and hazard associated with potential RES use of contani nated ground
water froma hypothetical water-supply well located at the site boundary nearest to the
Buil ding 875 dry wells. The individual excess lifetine cancer risk attributable to the
potentia
use of ground water at this location is 7 x 10 -2, and the corresponding H is 560. These
val ues
estimate that if ground water at the site boundary in the central GSA were to be used for
residential purposes on a regular basis for 30 years, there would be an unacceptabl e
i ncrement a
excess cancer risk and unacceptabl e noncancer health effects.
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We al so evaluated risk and hazard associated with potential residential use of contani nated
ground water at the site boundary nearest to the eastern GSA debris burial trenches. The
i ndi vidual excess lifetinme cancer risk attributable to the potential use of ground water at this
location is 5 x 10 -5, and the corresponding H is 5 x 10 -1. In addition, we calculated the
ri sk
and hazard associated with potential use of contam nated ground water at two offsite |ocations,
wells CDF-1 and SR-1. The individual excess lifetine cancer risks attributable to the potentia
use of ground water at these locations are 1 x 10 -5 and 2 x 10 -5, respectively. The
corresponding Hls are 1.4 X 10 -1 and 1.6 X 10 -1. Wile the noncancer H for these scenarios
are
within acceptable limts (H <1), the potential excess lifetime cancer risk is within the range
(between 10 -4 and 10 -6) where ri sk managenment neasures are necessary (U S. EPA, 1990a).

Ref erence docunents for calcul ati ons and estinmates of potential cancer risk and hazard index



and the results are summari zed in Table 6.
2.6.7.4. Uncertainty in the Baseline Public Health Assessnent

Uncertainties are associated with all estinmtes of potential carcinogenic risk and
noncar ci nogeni ¢ hazard. For exanple, the exposure paraneters recomended by the U S. EPA
(1990b; 1991) are typically obtained fromthe 90th or 95th percentile of a distribution; they
are
not necessarily representative of an average individual or of average exposure conditions.
Consequently, use of nultiple upper-bound paraneters may contribute to overly conservative
estimates of potential exposure, risk, and hazard.

In addition, the total cancer risk and/or total H was cal cul ated by sunmming risk of HQ@ for
all contam nants at a given | ocation, where each chenical -specific estimate of risk or hazard
represents exposures fromnultiple pathways. Inplicit in the summati on of risk and hazard, is
the assunption that the effects of exposure to nmore than one chemical are additive. This
sinmplifying assunption does not consider sinlarities or differences in target organ toxicity,
nmechani sn(s) of action, or the possibility of synergistic or antagonistic effects of different
chemicals in the mxture.

O her uncertainties associated with the estimates of risk and hazard are OU-specific and are
related to assunptions nade in the nodeling conducted to provide exposure-point
concentrations, which were subsequently used to calculate risk and hazard. Mddeling was
conducted to provide estinates of exposure-point concentrations that were used to calculate risk
and hazard associated with exposure to contam nated ground water migrating fromthe centra
and eastern GSA source areas to potential receptor wells CDF-1, SR-1 and at hypothetical wells
at the site boundary as discussed in Section 2.6.3.

The foll owi ng assunptions were nade in the ground water nobdeling, which may result in
uncertainties associated with the risk and hazard estinates:

1. The health conservative assunption was nmade that the 95% UCL for TCE at the centra
and eastern GSA source areas will reach the site boundary.

2. Human exposure was assuned to result frompotentially contanm nated ground water if a
hypot hetical well were to be installed, at the site boundary in the near future and was

used

for residential purposes on a regular basis. However, water in this area is not currently
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used for domestic purposes, and Renobval Action renediation activities are currently
underway to renove ground water contani nants.

In addition, the private land directly adjacent to the GSA source areas i s open
rangel and,

and we are not aware of any plans to build homes or install wells there in the near
future.

3. The source terns for plume mgration in both the central and eastern GSA were assuned
to remai n constant despite ongoing and planned renedi ation activities in the GSA. Any
change in the source termwould result in a direct proportional change in the exposure-
poi nt concentration used to calculate risk and hazard.



4. Both the source concentration and volunetric flow rate, which define the source term
were estimated at the high end of their expected range.

5. Adilution factor was applied to well CDF-1 to estinate exposure-point concentrations
based on contami nant concentrations detected in different water-bearing zones from
which well CDF-1 punps water. Changes in the dilution factor woul d cause a direct
proportional change in the estinated TCE exposure-point concentration used to calcul ate
ri sk and hazard

6. Other assunptions were nade to define nodel paraneters such as porosity, ground water
velocity, dispersivity ratio, and TCE decay half-life used in nodeling. The sensitivity
of
t he predi cted naxi mum exposure-poi nt concentration to these input paranmeters is
di scussed in Appendi x P-20 of the Site 300 SWRI

The cunul ative excess cancer risk calculated for Building 875 i ndoor air was based on VOC

concentrations fromsoil sanples collected fromthe vicinity of the Building 875 dry wel
pad

prior to startup of the SVE system It is likely, due to ongoing soil renediation activities
t hr ough

SVE, that current VOC soil concentrations are |ower than what was used to cal cul ate excess

cancer risk in the baseline risk assessnent. In addition, Building 875 is |ocated
approxi matel y

35 ft fromthe dry well pad source area. Therefore, the soil concentration and resulting
Soi |

vapor concentrations under Building 875 are likely to be |ower than those used to cal cul ate
t he

i nhal ation risk inside Building 875.

2.6.8. Summary of the Baseline Ecol ogi cal Assessnent

The basel i ne ecol ogi cal assessnent, conducted to evaluate the potential for adverse
i mpact to
plants and aninmals from |l ong-term exposure to contamnants in the GSA OQU, determ ned that
VOCs do not pose ecological risk in this area. This determ nation was based on esti mates of
potential hazard from exposure to contam nants that were cal culated for manmal and aquatic
species that could potentially inhabit this area, as well as biological surveys conducted to
det erm ne which species actually inhabit or mgrate through the GSA

A detail ed discussion of the baseline ecol ogical assessnent can be found in Section
1.6.4.1 of
the GSA FS (Rueth and Berry, 1995).

2.7. Description of Renedial Action Alternatives
The FS for the GSA QU presented three renedial action alternatives to address 1 potentia

ri sk posed by ingestion of VOCs in ground water, and 2) potential VOC inhalation risks
i nsi de
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Buil ding 875. The three renedial action alternatives are sumuarized in Table 7. It should be
noted that the estinmated costs for all alternatives presented in this ROD are |ower than the



cost
estimates presented in the GSA FS and Proposed Plan. This is due to subsequent nodifications
to the 1) contingency point-of-use treatnent component based on negotiations with the wel
owner, and 2) ground water nonitoring conponent based on changes nmade to the eastern and
central GSA treatnent facility nmonitoring programpermt requirenents.

2.7.1. Alternative 1-No Action

A no-action alternative is required by CERCLA as a basis fromwhich to devel op and
eval uate renmedial alternatives and is the postul ated basis of the baseline risk assessnent.
Under
a no-action response, all current renedial activities in the GSA QU woul d cease. However,
t he
follow ng activities would be perforned:

. Moni toring of VOCs in ground water, reporting, maintenance, database managenent, and
qual ity assurance/quality control (QA& QC).

. Admi ni strative controls including restricting access to or activities in certain areas
of
contam nati on, as necessary.

Model i ng i ndicates that ground water VOC concentrations would be reduced to drinking
wat er standards through natural attenuation and degradati on after 75 years under the
Alternative 1 scenario. G ound water nonitoring would be conducted for the 75-year period
plus five years of post-"renedi ation" nmonitoring

The estimated 80-year present-worth cost of Alternative 1 is $3.47 mllion. Present-worth
cost analysis is a method of evaluating total costs (i.e., the cost of each renedia
alternative) for
projects that vary in duration by discounting all costs to a conmpn base year (1995) to
adj ust for
the tine value of noney. The present-worth cost represents the amount of noney, which if
invested in the initial year (1995) of the renedial action and dispersed over the life of
t he project,
woul d be sufficient to cover all associated costs.

2.7.2. Alternative 2-Exposure Contro

The objective of Alternative 2 is to protect human health by preventi ng hunan exposure to
TCE and ot her VOCs through ingestion of ground water from existing water-supply wells by
reduci ng VOC concentrations in water fromthese wells to drinking water standards (MCLS)

t hrough PQU treatnment. Drinking water standards and MCLs are di scussed in Section 2.10. 1.
Hereafter, drinking water standards will be referred to as MCLs throughout this ROD

Alternative 2 includes:
. Moni toring and adm ni strative control conponents of Alternative 1

. Contingency PQU treatnent for three offsite water-supply wells: CON-1, CDF-1, and
SR-1 (Fig. 10).

As with Alternative 1, reduction of VOC concentrations in ground water through natura
attenuati on and degradation woul d take approximately 75 years under the Alternative 2
scenari o.
Ground water nonitoring would be conducted for the 75-year period plus five years of
post-"renedi ati on" nonitoring.
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The present-worth cost of Alternative 2 is $3.69 mllion

2.7.3. Alternative 3-Source Mass Renobval and G ound Water Pl une
Contro

The objectives of Alternative 3 are to provide increased protection of human health and
t he
environnent by: 1) reducing VOC concentrations in ground water to MCLs, 2) reducing
resi dual VOC (DNAPL) nmass/vol ume, 3) reducing VOC concentrations in soil vapor to levels
protective of ground water, and 4) mitigating VOC inhalation risk inside Building 875. These
obj ectives will be acconplished through VOC mass renoval from contanm nant source areas and
pl ume mgration control

Alternative 3 includes all the elenents of Alternatives 1 and 2 and adds ground water and

Soi |

vapor extraction to renove TCE and other VOCs from ground water, soil and rock. Alternative

3 is divided into two scenarios: Alternatives 3a and 3b. Both are the sane with respect to
t he

obj ective and nmethod of subsurface soil/rock renmediation, but differ in their ultimte
obj ectives

for ground water renediation. Both Alternative 3a and 3b incl ude:

. Al elenments of Alternatives 1 and 2.
. Soi | vapor extraction and treatnment in the central GSA dry well source area.
. Ground water extraction and treatnment in the central and eastern GSA.

Under both Alternatives 3a and 3b, DOE woul d continue to operate the existing soil vapor
extraction systemat the central GSA dry well area to reduce VOC concentrations in soi
vapor to
| evel s protective of ground water and to mitigate VOC inhalation risk inside Building 875.
Model i ng indicates that soil vapor extraction would reduce soil vapor VOC concentrations to
t he
renmedi ati on goals within 10 years. The ground water renediation conponents of Alternatives
3a and 3b are discussed further bel ow

2.7.3.1 Alternative 3a-Source Mass Renpval Restoration of the Regiona
Aqui fer and Ground Water Plunme Contro

Under Alternative 3a, DOE woul d expand the existing ground water extraction and treatnment
systemin the central GSA dry well area to prevent nigration of VOCs above MCLs into the
regi onal aquifer. In addition, ground water in the eastern GSA debris burial trenches area
and

the debris burial trench area west of the sewage treatnment pond woul d be extracted and
treated to

reduce VOC concentrations to MCLs in the alluvial and regional aquifers.

Model i ng indicates that TCE concentrations in the shallow aquifer in the central GSA dry
wel | area need to be reduced to 100 pug/L to prevent migration of VOCs above MCLs into the
regi onal aquifer. After the 100 ug/L renediation goal is achieved, ground water extraction
woul d be di scontinued and natural attenuati on would reduce VOC concentrations in the shall ow
wat er bearing zone (Q-Tnsc 1 hydrogeologic unit) to MCLs.



The existing ground water extraction and treatment systemin the eastern GSA debris buria
trenches area would continue to operate to reduce VOC concentrations in ground water to MCLs
in the shall ow and regi onal aquifers.
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Model i ng indicates that ground water extraction would reduce ground water VOC

concentrations in Building 875 and debris burial trenches areas to MCLs within 30 years and

10 years, respectively. Mdeling also indicates that an additional 35 years nmmy be required
to

reduce VOC concentrations to MCLs in the shallow aquifer in the central GSA through natura

attenuati on and di spersion. The configurati on and operation of both the central and eastern
GSA

treatment systens would be optimzed during remediation to maxi m ze system efficiency.

Ground water nonitoring would be conducted throughout this 65-year period to achieve MCLs

in both the shall ow and regi onal aquifer plus five years of post-renediation nmonitoring.

The estimated 70-year present-worth cost of Alternative 3a is $17.17 nmillion

2.7.3.2 Alternative 3b-Source Mass Renpval, Restoration of the Shall ow
and Regi onal Aquifer and Ground Water Plune Contro

Al ternative 3b consists of all conponents of Alternative 3a but continues active ground
Wate(raxtraction and treatnent in the central GSA dry well area until MCLs are reached in al
affegﬁgﬂnd wat er. Modeling indicates that ground water extraction in the central GSA dry wel
areawould reduce VOC concentrations to current MCLs in 55 years. Ground water nonitoring wll

ggnfﬁg?rﬁ;ed t hr oughout the 55 years of renediation, plus five years of post-renediation

The estimated 60-year present-worth cost of Alternative 3b is $18.90 nillion. This
esti mat ed
cost for Alternative 3b is slightly Iower than the estimted cost presented in the GSA FS
($19.75 mllion) for reasons already discussed in the introduction to Section 2.7.
2.8. Sunmary of Conparative Analysis of Alternatives
The characteristics of the three alternatives were eval uated agai nst the nine EPA
eval uation
criteria:
e Overall protection of human heal th and environnent.
e Conmpliance with ARARs.
» Short-term effectiveness.
e Long-termeffectiveness and pernmanence.
e Reduction of contami nant toxicity, nobility, or vol une.

e Inplenentability.



» Cost effectiveness.
e State acceptance.
e Conmmunity acceptance

As specified by EPA, the two nbst inportant criteria are adequate protection of public
heal t h
and the environnent and conpliance with all Federal and State ARARs. In the follow ng
sections and Table 8, Alternatives 1 through 3 are conpared agai nst these nine criteria.
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Addi tional details of the evaluation of these renmedial alternatives with respect to the EPA
evaluation criteria can be found in Chapter 5 of the GSA FS (Rueth and Berry, 1995).

2.8.1. Overall Protection of Human Heal th and the Environnment

e« Alternative 1 does not actively renedi ate contam nated soil or ground water and thus
woul d not protect human health or the environnment because the potential beneficia
uses
of ground water would not be readily restored and the potential risk associated with
t he
i nhal ati on of VOCs above heal t h-based concentrations in Building 875 are not
nmti gated.

. Al ternative 2 protects human health by preventing ingestion of ground water containing
VOCs above MCLs. However, because VOCs are not actively renedi ated, potentia
beneficial uses of ground water would not be readily restored. As with Alternative 1
this
alternative does not prevent potential inhalation of VOCs above health-based
concentrations in Building 875.

. Al ternative 3a uses exposure control nethods and admi nistrative controls to provide

initial protection to human health. This alternative would al so protect human health
by

restoring and protecting the beneficial uses of ground water in the Tnbs 1 regiona
aqui fer

t hrough active renediation. Alternative 3a protects human health by preventing
potentia

i nhal ati on of VOCs above heal t h-based concentrations in Building 875 by reduci ng soi

vapor VOC concentrations through soil vapor extraction. Alternative 3a woul d enpl oy

ecol ogi cal surveys and appropriate response actions, if necessary, to protect the

envi ronnent .

. Al ternative 3b uses exposure control nethods and admi nistrative controls to provide
initial protection to human health. This alternative al so protects human heal th by
restoring and protecting the beneficial uses of ground water in both the shallow and
Tnbs 1 regional aquifer through active renediation. Alternative 3b protects human

heal t h
by preventing potential inhalation of VOCs above heal t h-based concentrations in
Bui | di ng 875 by reducing soil vapor VOC concentrations through soil vapor extraction.
Al ternative 3b enpl oys ecol ogi cal surveys and appropriate response actions, if



necessary,
to protect the environnent.

2.8.2. Conpliance with ARARs

A conpl ete di scussion of potential ARARs related to the three proposed renedia
alternatives is presented in the GSA FS, and summarized in Section 2.10 of this report.

. Alternative 1 nmeets all ARARs if natural attenuation and dispersion reduce VOC
concentrations in ground water to MCLs. |If natural attenuation and di spersion do not
occur, VOC concentration would remain well above MCLs, which woul d not neet the
requirenents of the followi ng ARARs: Safe Drinking Water Act, the Region V Basin
Pl an, or State Resolutions 68-16 and 92-49.

. Like Alternative 1, Alternative 2 would rely solely on natural attenuation to neet
renedi ati on goals, and therefore may not conmply with the requirements of the Safe
Drinking Water Act, the Region V Basin Plan, and State Resol utions 68-16 and 92-49.
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. The goal of Alternative 3a is to use active soil vapor and ground water renediation to
neet the requirements of the Safe Drinking Water Act, the Region V Basin Plan, and
State Resolutions 68-16 and 92-49 in the Tnbs 1 regional aquifer. This alternative
relies,
in part, on natural attenuation and dispersion, and therefore may not neet these ARARs
in the alluvial aquifer in the central GSA
. Al ternative 3b would use active soil vapor and ground water renediation to neet al
ARARs in both the alluvial and Tnbs 1 regional aquifer

2.8.3. Short-Term Ef fectiveness

. Alternative 1 would not rempbve VOCs fromthe subsurface. Therefore, this alternative
woul d not be effective in short-termrenediation of the site.

. Al ternative 2, while preventing hunman exposure through ingestion of VOCs in ground
wat er from existing water-supply wells, does not address risk to human health from
potential exposure to VOC vapors inside Building 875. Because this alternative does

not
actively reduce VOC nass, it would not provide short-termrenedi ation of the site.
. Al ternative 3a would i nmedi ately protect the public frompotential exposure pathways.
This alternative uses ground water and soil vapor extraction to i mediately begin
renovi ng VOCs and reduci ng VOC concentrations in ground water and soil vapor, and
woul d be effective in the short term
. Like Alternative 3a, Alternative 3b imrediately protects the public from potentia
exposure pathways. This alternative uses ground water and soil vapor extraction to
i medi ately begin renmoving VOCs and reduci ng VOC concentrations in ground water
and soil vapor.
. Al alternatives would be effective in the short termby protecting site workers and
t he

conmunity during the renedial action by preventing potential exposure through the use



not

2.8.4.

of adm nistrative controls. No adverse environnental inpacts are antici pated.
Long- Term Ef fecti veness and Pernanence
Alternative 1 would not use active neasures to reduce VOCs in ground water. It does

address potential risk fromingestion of VOCs in ground water from existing water
supply wells or potential inhalation risk inside Building 875. Therefore, this

alternative

we

I's

MCLs

woul d not be effective in long-termrenedi ation of the site.
Al ternative 2 would provide protection fromexposure risk at existing water-supply

by providing i mediate and long-termresponse if VOCs greater than MCLs reach these
wel I s. However, since this alternative does not reduce VOC nass or address potentia
i nhal ation risk inside Building 875, it would not be an effective |ong-termrenedy.

Al ternative 3a would use ground water and soil vapor extraction to permanently reduce
VOC concentrations to MCLs in the Tnbs 1 regional aquifer. However, this alternative
relies on natural attenuation to reduce VOC concentrations to MCLs in the alluvia
aquifer in the central GSA. Because the reliability of natural attenuation to reach

is uncertain, this alternative nmay not provide an effective |ong-termrenedy.

Alternative
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t he

2.8-5.

2.8.6.

3a woul d pernmanently reduce VOC soil vapor concentrations to |evels protective of
ground water and mtigate inhalation risk inside Building 875.

Al ternative 3b would provide an effective long-termrenmedy by pernmanently reducing
VOCs to MCLs in both the alluvial and Tnbs 1 regional aquifer through active

renedi ation. Alternative 3b will permanently reduce VOC soil vapor concentrations to
| evel s protective of ground water and mitigate inhalation risk inside Building 875.
Reducti on of Contaninant Toxicity, Mbility, or Vol une

Alternatives 1 and 2 do not actively renove VOCs fromthe subsurface. These
alternatives are dependent on natural attenuation processes that may not be effective

reducing toxicity, mobility, or volune of the VQCCs.
Soi | vapor and ground water extraction in Alternative 3a would significantly reduce

toxicity, nmobility, and volunme of contaminants in the subsurface through active
remedi ati on neasures.

Alternative 3b will significantly reduce the toxicity, nobility, and vol une of
contam nants in the subsurface through active ground water and soil vapor renedi ation

| mpl enentability



. Alternative 1 could be easily inplemented by utilizing the existing ground water
noni t ori ng program

. Al ternative 2 could be inplemented using the existing ground water nonitoring program
and readily avail able services and materials for POU treatnment system construction and
operation.

. Al ternative 3a could be easily inplenmented utilizing soil vapor and ground water
extraction and treatnent systens which are currently in place, permtted, and
operating in
the GSA. Modifications to these systens proposed in Alternative 3a are readily
i mpl enent abl e.

. Alternative 3b could be easily inplenmented utilizing soil vapor and ground water
extraction and treatnent systens which are currently in place, permtted, and
operating in
the GSA. Modifications to these systens proposed in Alternative 3b are readily
i mpl enent abl e.

2.8.7. Cost Effectiveness

The cost estimates prepared for the remedial alternatives, as well as the assunptions made
in
preparing these estimtes, are described in detail in Appendix F of the GSA FS. The cost
estimates may change as the result of nodifications during the renedial design and
construction

process. Any revisions to the cost estinates will be presented in the Renedial Design
Docunent .
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. The estimated present-worth cost of Alternative 1 is $3.47 million for up to 80 years

of
ground water nonitoring. This alternative has the | owest cost because it does not
i ncl ude
active renedi al actions.
. The estimated present-worth cost of Alternative 2 is $3.69 mllion. This includes up
to
80 years of ground water nonitoring and contingency PQU treatnent at existing water
supply wells, if necessary. Alternative 2 has a higher cost because it includes
capital
construction projects (construction and installation of POQU treatnent systens) and
ground water nonitoring, but no active renediation by |ong-termextracti on and
treat nent.
. The estimated present-worth cost of Alternative 3a is $17.17 mllion. This includes
up to
10 years of SVE, ground water extraction for up to 10 years in the eastern GSA and 30
years in the central GSA, and up to 70 years of ground water nonitoring. The higher
cost

of Alternative 3a is due to capital construction projects, extraction and treatnent



system
nodi fications, installation of additional extraction wells and piezoneters, as wel

as | ong-
termextraction and treatment system operation and mai ntenance and ground water
noni toring. The costs incurred to inplenent Alternative 3a are associated with the
active renediation of soil and ground water in the GSA. Renedi ati on woul d conti nue
until VOC concentrations in ground water are reduced to MCLs in: 1) the Tnbs 1
regi ona

aquifer in the central GSA, and 2) the alluvial aquifer and the Tnbs 1 regiona
aquifer in

the eastern GSA. Also, VOC concentrations in soil vapor will be reduced to |levels

protective of ground water and to mtigate inhalation risk inside Building 875.

. The estimated present-worth cost of Alternative 3b is $18.90 mllion. This includes
up to
10 years of SVE, ground water extraction for up to 10 years in the eastern GSA and 55
years in the central GSA, and up to 60 years of ground water nonitoring. This
alternative
has the hi ghest present-worth cost because it includes all the costs of Alternative

3a but

operates the central GSA ground water extraction systemfor an additional 25 years.
As

with Alternative 3a, the costs incurred to inplenent Alternative 3b are associated
with

the active renmedi ation of soil and ground water in the GSA. However, the cost of

Alternative 3b is higher due to the continued renmedi ati on of ground water to reduce
VOoC

concentrations to MCLs in both the alluvial and Tnbs 1 regional aquifers. The cost

di fference between Alternative 3a and 3b represents the additional cost of
renmedi ati ng

ground water in the Q-Tnsc 1 aquifer in the central GSA to reduce VOC concentrations
to

MCLs.

2.8.8. State Acceptance

The State regul atory agencies, DISC, and CVRWXCB have provided ARARs for the site,
revi ewed and eval uated the renmedi al technol ogies and alternatives, participated in the
sel ection
of the final renmedy, and provided oversi ght and enforcenent of State environnenta
regul ati ons.
The DTSC and the CVRWQCB concur with the U S. EPA and DOE that Alternative 3b provides
t he best bal ance of trade-offs with respect to the evaluation criteria.
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2.8.9. Community Acceptance

The regul atory agenci es have nonitored and revi ewed public acceptance of the fina
sel ect ed
renmedy. Public coments concerning each alternative and the sel ected renedy have been
consi dered and used, as appropriate, in the preparation of this ROD. Al public coments on
t he



Proposed Pl an, and selected renmedy for the GSA are addressed in the Responsi veness Sumary
section of this docunment.

2.9. Sel ected Renedy

DCE, U. S. EPA, CVRWXB, and DTSC agree that Alternative 3b is the nost appropriate
renedial alternative, considering the CERCLA evaluation criteria. Under Alternative 3b, DOE
wi || continue subsurface remedi ati on using ground water extraction coupled with SVE to

reduce
potential risk and contam nant nass. Throughout the renedi ati on process, other nore
i nnovati ve
renmedi ati on technol ogies will be considered to enhance VOC mass renoval and treatnent of
extracted soil vapor and/or ground water. In situ innovative technol ogies for VOC
remedi ation
wi Il al so be considered.

Thi s discussion of the selected remedy includes cleanup goals for the nedia of concern
details of the renedy components, extraction and treatnent system design and operation
performance eval uati ons, consideration of innovative technol ogies, reporting, and a sumrmary

of
prelimnary cost estinmates.

2.9.1. Ceanup Goals

The objectives of the selected renedial alternative are to: 1) reduce VOC concentrations
in
ground water to levels protective of human health and the environnent, 2) reduce VOC
concentrations in soil vapor to nmeet ground water cleanup goals, and 3) nitigate VOC
i nhal ation
risk inside Building 875.

objectives 1 and 2 will be acconplished by ground water extraction and treatnent to reduce
VOC concentrations to MCLs, supplenented with soil vapor extraction and treatnment to reduce
soi | vapor concentrations to nmeet ground water cleanup goals. bjective 3 will be

acconpl i shed
with the existing SVE system used to acconplish objectives 1 and 2. Soil vapor
concentrations
protective of ground water are significantly | ower than concentrations required to reduce
i nhal ation risk inside Building 875.

2.9.1.1. Gound Water O eanup Goal s

The cl eanup goal for ground water is to reduce VOC concentrations to MCLs in all inpacted
ground water in the GSA. The current MCLs for the VOC contaninants of concern in ground
water in the GSA are presented in Table 9. Ground water nmonitoring will be conducted as

di scussed in Sections 2.9.2.1 and 2.9.3.1 to determ ne when MCLs for the contam nants of
concern have been achieved in ground water
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2.9.1.2. Soil Vapor C eanup Goals

Protecti on of Ground Water



One objective of SVE at the Building 875 dry well pad is to reduce VOC mass and
concentrations to nmeet ground water cleanup goals. The VOCs in the vadose zone will be
renediated to the extent technically and economically feasible to minimze further
degr adati on

of the ground water by the contamnants in the vadose zone. It is generally preferable from
a

techni cal and cost perspective to cleanup contamnation in the vadose zone before it reaches
t he

ground water. The vadose zone cleanup will be achieved when it is denponstrated that:

1) The remmi ni ng vadose zone VOC contam nants no | onger cause concentrations in the
| eachate to exceed the aquifer cleanup |evels, based on an interpretation of soil vapor

dat a
using an appropriate vadose zone nodel. Leachate is the nmobile portion of water in the
vadose zone contai ning soluble constituents that has been | eached fromthe soil in the
vadose zone. Aquifer cleanup |evels have been established as MCLs as defined in
appl i cabl e Federal and State safe drinking water standards; and
2) VOCs have been renpved to the extent technically and economically feasible in order to
neet the aquifer cleanup | evels sooner, nore cost-effectively, and nore reliably.
The SVE systemw || be operated until the denponstration is nade that Itens 1 and 2 above
have been net, unless the parties consent to the use of an alternate technology for the
pur pose of

neeting the requirenents outlined in Itens 1 and 2 above. DOE, U. S. EPA, DISC, and the
CVRWQCB agree to evaluate the performance of the SVE system as well as to deternm ne when
vadose zone cl eanup has been achi eved based on the technical criteria discussed in
Section 2.9.3.2.

Ri sk Reduction within Building 875

The SWRI baseline risk assessnment indicated that the curmul ative potential excess cancer

ri sk

frominhal ation of indoor air within Building 875 was 10 -5. This cal cul ati on was based on
VOC

concentrations fromsoil sanples collected in the vicinity of the Building 875 dry well pad
prior

to the July 1994 startup of the SVE system It is likely, due to nearly two years of ongoing
SVE

soil remediation, that current VOC soil concentrations are | ower than what was used to
cal cul ate

this excess cancer risk in the baseline risk assessnent. Soil vapor concentrations
protective of

ground water are significantly | ower than concentrations that will be required to reduce
potentia

i nhal ation risk inside Building 875. DOE will conduct soil vapor nonitoring, as discussed in

Section 2.9.3.2, and use these data to validate reduction of potential inhalation risk
i nsi de

Bui | di ng 875.

2.9.2. Treatnent System Design

The majority of the renediati on components are readily inplementable with m nor

nodi fications to the existing soil vapor and ground water extraction and treatnent systens
at the

GSA QU
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The maj or conmponents of the selected remedy (Alternative 3b) include:

. Ground water nonitoring throughout the predicted 55 years of renediation plus
five years of post-renediation nmonitoring

. Adm ni strative controls including access restrictions and procedures for construction
areas where possi bl e exposure to contam nated nedia nmay occur

. Contingency PQU treatnent for offsite water-supply wells.
. Soi | vapor extraction and treatnment in the central GSA dry well source area.
. Extraction and treatnent of ground water in the central and eastern GSA

The design, operational, and/or inplenentation details of these conponents are discussed in
detail in the follow ng sections.

2.9.2.1. Mnitoring and Adm nistrative Controls
Moni t ori ng

Currently, the prelinmnary ground water nonitoring programfor the sel ected renedy
(Alternative 3b) consists of sanpling 7 wells quarterly, 89 wells sem annually, and 12 we
annually for the first 10 years. Between years 11 and 55, after the eastern GSA ground wat
extraction systemand two of the central GSA extraction wells have been turned off, sanpli
frequency will be reduced to semannually for 39 wells, and annually for 50 wells. After 5
years, when ground water fate and transport nodeling predicts that VOC concentrations in
ground wat er have been reduced to MCLs and the central GSA ground water extraction system
can be turned off, ground water sanpling will be reduced further to senmiannually for 37

wel |'s
and annually for 37 wells for the five years of post-renediation nonitoring. Sanples will
anal yzed for VOCs by EPA Method 601, and sone wells in the central GSA would al so be

n

I's
er

ng
5

be

p

he

anal yzed for fuel hydrocarbons by EPA Method 602. If renediati on does not show that cleanu
is proceeding as the nodeling predicts, renediation nethods will be revisited.

Consi stent with the NCP, the ground water data obtained as part of the nmonitoring program
will be reviewed at |east every five years. If these data indicate that VOC concentrations

ground

water flow direction, and/or velocity have changed and significantly affect the cleanup, t
noni tori ng program woul d be re-eval uated

Soi | vapor concentrations will be nonitored periodically fromthe seven extraction wells

during the predicted 10 years of SVE to eval uate renediati on progress and provi de data for
system optim zation. VOC concentrations in soil vapor sanples can be used to deternmine if

there is preferential VOC renpval fromcertain SVE wells. This information will be used to
vary

the extraction configuration to optimze VOC nass renmoval fromsoil vapor; i.e., extract
from

wel I's with higher VOC soil vapor concentrations while using wells with | ower VOC
concentrations as air inlet wells. The configuration and operation of the SVE systemwil |
optim zed during remedi ation to maxi nize system efficiency.
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In addition, existing soil vapor nonitoring points in the vicinity of Building 875 will be
nonitored for TCE and PCE. The TCE and PCE concentrations will be used to periodically
eval uate the effectiveness of SVE in mitigating inhalation risk inside Building 875.

Al t hough the inhalation risk inside Building 875 was cal cul ated by addi ng the individua
lifetime cancer risk for a total of six VOCs, the sum of the individual cancer risks for TCE
ahd PCE (1.11 X 10 -5) constitutes the largest portion of the total additive inhalation cancer
rISkBLPFH?ﬁg 875 (1.17 X 10 -5). For this reason, TCE and PCE will be used as the indicator VOCs
for periodically assessing additive inhalation cancer risk inside Building 875. Once the
addl?hxglation ri sk reaches acceptable |evels for TCE and PCE, soil vapor sanples will be
COll;ﬁgegnalyzed for all six VOCs originally used to calculate inhalation risk inside Building
o7 {ﬂe SWRI. These data will then be used as direct input paraneters to the nodels that were
u%e:tp cagculate inhalation risk in the SWRI to calculate a total additive inhalation cancer
ri sk inside

Bui | di ng 875.
Soi |l vapor monitoring will be discussed in detail in the renedial design docunent.
. Specific details of the ground water and soil vapor nonitoring network will be presented
" t he Renedi al Desi gn docunent.
Additionally, surface water fromsprings 1, 2, and GEOCRK wi || be sanpl ed and anal yzed
and for VOCs, drinking water metals, general minerals, high explosives, tritium and gross al pha

beta as part of ongoing site-w de program of ecol ogi cal studies. The current program of

conducti ng ecol ogi cal resource surveys for sensitive species prior to the initiation of any
gr ound-

di sturbing activities will also continue. The need for detail ed ecol ogi cal resource surveys
will be

eval uated every five years as part of the contract renewal negotiations between the
Uni versity of

California and DOE

Adm ni strative Controls

The foll owing adm nistrative controls are a conponent of the selected remedy and are

ei t her

currently in effect or easily inplenentable. Because DOE intends to retain stewardship of

Site 300 for the foreseeable future, existing security patrols, site access restrictions,
and fencing

along the entire perineter of Site 300 will be mmintained. These restrictions will prevent
public

access, and thus potential exposure, to the source areas and areas of highest ground water
VOoC

concentrations. Additionally, DOE will continue to consider site conditions (especially in
t he



vicinity of vadose zone contanmination) prior to inplementing construction of any facility to
prevent potential worker exposure to subsurface contani nants.

2.9.2.2. Contingency Point-of-Use Treatnment

PQU treatment systens will be installed at offsite water-supply wells CON1, CDF-1 and
SR-1 (Fig. 10) if VOCs in these wells are at or above MCLs. As part of the nonitoring plan
wat er-supply wells CON1 and CDF-1 will be nmonitored for VOCs nonthly. Guard wells W
25D 01, W25D- 02, and W24P-03, |ocated the farthest downgradi ent fromthe source and
upgradi ent fromwater-supply well SR-1, will also be nonitored for VOCs. Well W24P-03 will

be monitored quarterly, and wells W2513-01 and -02 nonitored sem annual. If VOCs are
detected in well W24P-03, the nonitoring frequency of this well will be increased to
nont hly,
and wells W25D-01 and -02 nonitored quarterly. Should VOCs be detected in well W24P-03
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provisions will be nade to routinely sanple well SR-1. In the event that VOCs at or above
MCLs are detected and confirned in wells CDF-1, CON-1, or SR-1, inplenentation of POU
treatment at that well will be discussed with the regul atory agenci es and wel|l owner(s).

Wells CDF-1 and CON-1 are | ocated approximately 100 and 200 ft, respectively, fromthe
Site 300 GSA boundary. Due to the close proximty of these wells to the VOC plunme, DCE
currently has a POU contingency plan in place for these wells in a Menorandum of
Under st andi ng that has been revi ewed and approved by the well owner.

Well SR-1is |located approximately 1.5 mles downgradi ent fromguard well W24P-03. No
VOCs have ever been detected in ground water collected from W24P-03, the furthest
downgradi ent well. In addition, the VOC plune has been recedi ng upgradi ent back toward Site
300 as result of renmediation efforts and is currently over 2 miles fromwell SR 1. However,

VOCs were detected in guard well W24P-03, the property owner would be contacted to set up a
contingency plan simlar to that established for wells CON-1 and CDF-1

The conceptual PQU treatnent system design consists of a gravity-flow aqueous-phase GAC
treatment systemutilizing two GAC canisters connected in series and nounted on a doubl e-
contai nnent skid. Sanpling ports will be provided between the canisters, as well as at the

i nl et
and exit pipes. Oher equivalent treatnent technol ogi es may be considered, if appropriate.

In the event that PQU treatment beconmes necessary, DOE will devel op and submt a plan for
regul atory approval to pernanently renmedy the affected water supply.

2.9.2.3. Soil Vapor Extraction and Treat nment

SVE will be used as the primary renedi al technology to: 1) reduce vadose zone
contam nation, including potential DNAPLs in unsaturated bedrock, to concentrations
protective
of ground water, and 2) reduce potential inhalation risk inside Building 875. Mst vadose
zone
contam nation is found in the inmrediate vicinity of the Building 875 dry well pad, so SVE
efforts will be focused in that area.

Resi dual DNAPLs may be in the vadose zone and dewatered bedrock in the vicinity of the



Buil ding 875 dry well pad. The dewatered zone consists of bedrock that was fornerly saturated
prior to the initiation of ground water extraction activities in the central GSA, but is now
unsaturated or dry due to punping. SVE and treatnent would al so address resi dual DNAPLS.

SVE has been identified as a technology that can effectively renediate volatile DNAPLs in the
unsat urated zone and prevent uncontrolled mgration of VOCs in soil gas (U S. EPA 1992d;
1993b). In addition, when SVE is coupled with |owering of the water table through ground

wat er extraction, residual DNAPLs can be renpved fromthe area below the original water table
el evation (U S. EPA, 1992d).

In July 1994, soil vapor extraction and treatnent activities were initiated in the centra

GSA

Buil ding 875 dry well pad area. The current SVE system uses seven extraction wells and treats

the vapor with two 140-1b vapor-phase GAC cani sters connected in series prior to discharge to

t he atnosphere. The | ocations of the SVE wells are shown in Figure 11. VOC concentrations in

t he SVE-conbi ned influent stream have decreased froma high of 450 ppmv/v in July 1994 to

current concentrations of 5 ppmv/v or belowin the second quarter 1996. Simlarly, VOC

concentrations in soil vapor sanmples fromthe individual SVE wells have decreased froma

1-97/124061: GSA ROD: rtd 2-26

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit, Site 300 January 1997

maxi mum concentration of 600 ppmv/v in well W71 at systemstartup to a maxi mum of 33
ppmv/v in well W875-07 in the second quarter 1996. As of second quarter 1996, 27,238 grams
of VOCs have been renbved in the central GSA through SVE

Soil vapor is currently extracted at rate of approximately 20 standard cubic ft per
m nut e.
Based on field observations, we estinmate that the current system adequately captures the soi
vapor plunme in the Building 875 dry well pad source area and that no additional SVE wells are
necessary. The necessity of performng SVE at other locations in the GSA QU will be eval uated
as renedi ation progresses. O her equival ent soil vapor treatnent technol ogi es may be
consi dered, if appropriate.

The seven SVE wells are also used for ground water extraction and are successfully
mai ntai ning a dewatered zone in the inmmediate vicinity of the Building 875 dry well pad.
Dewat eri ng has exposed nore soil/rock to the applied vacuum of SVE, thereby significantly
enhanci ng VOC mass renpval . This dewatered zone will continue to be maintai ned while SVE
i s operating.

The central GSA treatment is a dual soil vapor and ground water extraction and treatnent
system and both systens will initially be operated simultaneously. Upon reaching conditions

presented in Section 2.9.3.2, the soil vapor systemw |l be shut down and only the ground
wat er

extraction and treatnent systemw ||l operate. Should site conditions change or ground water
nonitoring indicate that soil vapor concentrations have rebounded and will cause ground
wat er

to exceed ground water cleanup goals, the soil vapor systemw ||l be restarted and operated
as

appropriate until such conditions cease. DOE agrees to operate the dual soil vapor and
ground

wat er extraction and treatnent systemto reduce ground water VOC concentrations to neet
ground water cleanup goals in the nost efficient manner.

During preparation of the renedial design report and throughout the Iife of the project,
DOE



may conduct nore extensive testing to determne the effective vacuuminfluence and to
optim ze

performance. Optim zation nay include expanding the SVE systemw th additional existing

wells to increase the area of influence, and/or inplenenting cyclic operation (e.g.
alternating

peri ods when the systemis on and off) to maxim ze the rate of VOC nass renoval .

2.9.2.4. Gound Water Extraction and Treat nment
East ern GSA

As shown in Figure 8, ground water concentrations exceed MCLs in the eastern GSAin the
vicinity of the former debris burial trench area, east of the sewage treatnment pond. G ound
wat er
extraction and treatnent in this area is designed to reduce ground water VOC concentrations
to
MCLs.

The eastern GSA ground water extracti on system has been operating since July 1991, and
currently consists of three extraction wells punping a total of up to 46 gal per mnute
(gpm. As
. of second quarter 1996, over 76 mllion gal of ground water have been extracted and treated
in
the eastern GSA ground water treatment systemwth 4,417 grams of VOCs renmpved from
ground water.
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Data coll ected through fourth quarter 1995 indicate that TCE concentrati ons have been
general ly decreasing in all eastern GSA alluvial wells since 1992. There was an average TCE
concentration decrease of 75%in eastern GSA alluvial wells between the historical nmaxi num
concentration and the concentration in third quarter 1994. The maxi num observed TCE
concentration in eastern GSA alluvial wells in fourth quarter 1995 was 18 pg/L in wel
W 26R-01, a significant decrease fromthe historical maxi mumconcentration of 74 pug/L TCE in
wel |l W26R-03 in January 1992

The 1 pg/L isoconcentration contour for the ground water VOC plume in the eastern GSA

previously extended 4,750 ft downgradi ent fromthe debris trench area and the 5 ug/L

i soconcentration contour extended 4,625 ft downgradi ent based on fourth quarter 1991 (SWRI)

data (Fig. 12). Fourth quarter 1995 data indicate that the 1 ug/L isoconcentration contour
for the

ground water VOC plune now extends only 1,950 ft downgradient fromthe debris burial trench

area, while the 5 pg/L isoconcentration contour extends only 600 ft downgradient (Fig. 8).

Renedi ation efforts in the eastern GSA are thought to be at |east partially attributable to
this

decrease in plune |ength.

VOC concentrations in the regional aquifer in the eastern GSA have al so been significantly
decreasing as a result of existing alluvial ground water renediation. TCE concentrations
have
decreased in ground water in the Tnbs 1 regional aquifer froma maxi numof 71 pg/L in third
quarter 1992, to a maxi mumof 19.2 ug/L in fourth quarter 1995 as shown in Figures 13 and 9,
respectively. In this area, the alluviumand underlying regional aquifer are hydraulically
connected, and contanination in the regional aquifer is a result of downward vertica



nmgration
of contaminants fromthe alluvial aquifer. An extraction well in the regional aquifer in the
debris

burial trench area was not considered due to concerns that punping the regional aquifer
woul d

accelerate/facilitate dowmward vertical contam nant migration fromthe overlying source in

t he

alluviuminto the Tnbs 1. If remediation of the alluvial aquifer does not appear effective
in

renovi ng VOCs fromground water in the regional aquifer in the future, direct renediation of
t he

regi onal aquifer in the eastern GSA will be considered.

Based on nodeling and field data associated with the existing extraction system the

extraction well configuration shown in Figure 11 sufficiently captures the plune in the
eastern

GSA to neet renediation goals. The portion of the plunme downgradi ent of the eastern GSA

extraction wells that is not being actively captured has been retreating since ground water

extraction was initiated. W anticipate this trend will continue. Therefore, no additiona
wel |'s

are necessary at this tinme. The effectiveness of this systemis discussed in Section 1.4.8.2
of the

GSA FS.

Ground water nodeling predicts that the eastern GSA ground water extraction and treatnent
systemw || renediate ground water to MCLs in five years. However, we have conservatively
assuned that this systemw |l need to operate for ten years

In the GSAFS, a lowprofile shallowtray air stripper was the chosen treatnent system for
ground water in the eastern GSA. Aqueous-phase GAC was not a selected technology in the FS
due to concerns regardi ng possible biofouling and clogging that mght require premature GAC
repl acenent, and thereby reduce systemefficiency. The FS al so stated that aqueous-phase GAC
treatment was being further evaluated as a conponent of the final systemdesign. Since

i ssui ng
the GSA FS in Cctober 1995, aqueous-phase GAC was eval uated for ground water treatnent in
the eastern GSA. This eval uation consisted of:

1-97/124061: GSA ROD: rtd 2-28

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit, Site 300 January 1997

1. Reviewing ground water chem stry data fromeastern GSA extraction wells to eval uate
the potential for carbonate clogging or bacterial biofouling of the GAC system

2. Performng a systemtest by connecting two aqueous-phase GAC units to the eastern
GSA treatnent systemto nmonitor the effectiveness of GAC in reducing VOCs, and to
identify potential problens such as biofouling and cl oggi ng.

Two aqueous- phase GAC units were connected in series prior to the air sparging tank. Water
fromthe eastern GSA extraction wells passed through sedinent filters and then went directly
into the GAC units. The GAC units were sanpled and nonitored to ensure VOCs were
effectively renoved to the NPDES permt required levels, and to evaluate the potentia

ef fects of
bi of oul i ng and carbonate cl oggi ng on GAC systemefficiency. Following treatnent in the GAC
units, the water passed through the air sparging tank. The GAC units were evaluated in this
manner for eight nmonths, from Decenber 1995 to August 1996. The results of this evaluation



i ndicated that: 1) the aqueous-phase GAC units effectively renoved VOCs from ground water to

NPDES permt levels (<0.5 pg/L), and 2) there is no evidence of systemefficiency reduction
or

premat ure replacement of GAC due to biofouling and clogging of the GAC units.

As discussed in Section 3.3.5.1.1 of the GSA FS, aqueous-phase GAC adsorption is a wel
establ i shed and effective technology for treating chlorinated solvents in ground water
Acti vat ed
carbon renoves contanm nants fromwater by adsorbing themonto its surface. A GAC adsorption
system consi sts of a packed colum with an internal plunbing systemto distribute the water
evenly through the carbon bed. O ganic conpounds adsorb onto the surface of the GAC as the
water flows through the fixed bed.

Aqueous- phase GAC treatnment is generally considered to be nost effective for |owflow and
| owconcentration applications. Influent TCE concentrations to the eastern GSA treatnent
system have steadily declined froma high of 63 pg/L in Septenber of 1991 to an average of

8.2
mg/ L for the last four quarters (3rd quarter 1995 to 2nd quarter 1996) and continue to
decl i ne.
The GAC technol ogy was denonstrated to be effective in treating the eastern GSA ground water
at these | ow concentrations.

Aqueous- phase GAC adsorption is a one-step treatnment process as opposed to two-step
treatment necessary with air stripping where VOCs are renoved fromwater and are then driven
into the vapor phase. Following air stripping, the VOC-|aden vapors are treated in vapor-

phase
GAC units. The aqueous-phase GAC technol ogy, which is inherently | ess conplex in both
desi gn and operation than air stripping technology, will incur |ower operation and
mai nt enance
costs over the long term

The aqueous- phase GAC technol ogy was evaluated in the eastern GSA and was determ ned
to be:

1. Effective in renbving VOCs fromground water to NPDES pernit levels (<0.5 ug/L),

2. Capable of treating water to nmeet all other NPDES permt discharge limts; i.e., pH
and
total dissolved solids, and

3. More cost effective for |ong-termoperation and nai nt enance.

As a result, aqueous-phase GAC has replaced air stripping as the preferred technol ogy
for the
treatment of ground water in the eastern GSA
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Extracted ground water will continue to be treated by two to three aqueous-phase GAC units
connected in series (Fig. 14). O her equivalent ground water treatment technol ogi es may be
considered in the future, if appropriate. The systemhas a treatnent flow rate capacity of
50 gpm Ground water is treated to reduce VOC concentrations to the National Poll utant
Di scharge Elinmination System (NPDES) permit requirements of 0.5 ug/L total VOCs. Treated
water will continue to be discharged by gravity flowto Corral Holl ow Creek about 750 ft to



t he
south. Discharged treated water will continue to be nonitored to ensure conpliance wth
NPDES permit requirenents issued by the CVRWXB

A portion of the treated water fromthe eastern GSA treatment facility nay occasionally be
di scharged to sewage treatnment pond to the west as nakeup water. During the hot, dry sumer
nont hs, approximately 1,000 to 1,500 gal of nakeup water is added to the sewage treatnment
pond to conpensate for evaporation, which is necessary to keep the sewage treat nent pond
operating efficiently. It is currently being proposed that treated water fromeither the
eastern or
central GSA treatnent facilities be used as this nmakeup water. In the event that treated
wat er
fromthe eastern GSA treatnment facility is diverted to the sewage treatnent pond as nakeup
water, this will have little overall inpact on ground water or Corral Hollow Creek as this
treatment facility typically discharges over 40,000 gal a nonth. Due to the | ow vol une of
makeup water required by the sewage treatnent pond, and the limted tine frame when makeup
water is required (sunmmer nonths only), the majority of the treated water fromthe eastern
GSA
treatnment facility would continue to be discharged to Corral Hollow Creek, providing recharge
to
t he underlying aquifer

Central GSA

As shown in Figure 6, nbst VOCs in the GSA QU subsurface are in the central GSA,
primarily in the vicinity of the Building 875 dry well pad. Wile VOC concentrations in
ground
wat er are above MCLs in the Tnbs 1 regional aquifer west of the sewage treatnent pond (Fig.
7,
t he hi ghest ground water VOC concentrations are in the upgradient overlying alluvial aquifer
(Fig. 6) at the Building 875 dry well pad. Ground water extraction and treatnment in this area

designed to reduce ground water VOC concentrations to MCLs in both the alluvial and Tnbs
regi onal aquifer.

Since April 1993, a ground water treatnent system has been in operation in the central GSA
at the former Building 875 dry well pad area as part of a CERCLA Renobval Action. Currently,
the central GSA ground water extraction system punps a total of approximately 0.3 gpmfrom
seven extraction wells located in the vicinity of the Building 875 dry well pad (Fig. 11).

Thi s
very low flowrate is a result of the successful dewatering of the area. As of second quarter
1996, over 568,000 gal of ground water have been extracted and treated in the central GSA
ground water treatment systemand 3,932 grans of VOCs renoved from ground water. A
conpari son of VOC ground water data collected fromQ@-Tnsc | wells during the third quarter
1994 to the historical maxi mum observed concentrations indicates an overall decrease in VOC
concentrations. Specifically, the nmaxi num observed TCE concentration for all Q-Tnsc 1 wells
in sanples collected in the third quarter of 1994 was 10,000 ug/L, representing a decrease
from
the historical maxi mum observed concentration of 240,000 pug/L in a bailed ground water sanple
collected fromwell W875-07 in March 1992 (Fig. 15). Third quarter 1994 anal ytical data
suggest that ground water sanples collected fromthe Building 875 dry well pad wells do not
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contain TCE at concentration indicative of the presence of DNAPLs in the saturated zone.

However, the residual DNAPLs may be present in soil in the dewatered zone and/or vadose

zone. The drop in TCE concentrations is thought to be attributable to ground water and soi

vapor extraction and treatnent efforts ongoing in the central GSA. W have been unable to

coll ect ground water sanples fromthe dry well pad wells since third quarter 1994 because
t hese

wel | s have been effectively dried out preventing ground water sanple collection

Hi storically, TCE has been detected in ground water sanples fromnonitor wells | ocated

west of the sewage treatnent pond, which are conpleted in the Tnbs 1 regional aquifer (Fig.
16).
Data indicates that VOC contam nants are in the regional aquifer in the central GSA only
wher e

the regional aquifer directly underlies contam nated portions of the alluvial aquifer, such
as the

area i medi ately west of the sewage treatnent pond. Where present, the Tnsc 1 confining |ayer

acts as a conpetent confining layer in the vicinity of Building 875 and the areas to the
west ,

preventing TCE mgration fromthe shallow Q-Tnsc 1 aquifer into the underlying Tnbs 1
regi ona

aqui fer.

Data indicate that TCE concentrati ons have generally been decreasing in all Tnbs 1 nonitor
wells in the central GSA since 1990. The neasured decrease in TCE concentrations nay be
attributable to the sealing and abandonnment of wells 7 and 19 (Fig. 16) in 1988 and 1989.

Pri or
to sealing and abandonnent, these wells punped up to 200 gpm and nmay have reversed the
natural hydraulic gradient, thus causing TCE to migrate into the Tnbs 1 fromthe overlying
al luvium When punping ceased fromwells 7 and 19, the pre-punping hydraulic gradi ent
appears to have been re-established in the Tnbs | and, as a result, the TCE concentration in
t he
bedrock aqui fer have decreased.

In addition to the seven existing ground water extraction wells, six existing nonitor

wel |'s
(W7F, W70, W872-02, W7P, W873-06, and W873-07) will be converted to ground water
extraction wells. Additionally, one new ground water extraction well, W7Q wll be

i nstall ed.

The purposes of these new ground water extraction wells are to maxim ze contan nant nass

renoval in source areas and prevent plune mgration in both the alluvial and Tnbsl regiona

aqui fer. Extraction fromthese new ground water extraction wells will increase the total
central

GSA flowrate fromthe current 0.3 gpmto approxi mately 15 gpm

G ound water nmonitor well W7P will be converted to an extraction well to reduce VOC
concentrations in the Tnbs 1 regional aquifer west of the sewage treatnment pond. However,
extraction fromthis well may not be initiated until alluvial aquifers extraction stabilizes

capture
zones and further reduces contam nation in the alluvial aquifer

In conjunction with source area ground water extraction described above, ground water will
be extracted fromthree new extraction wells (W7R, W7S, and W7T) to be installed in the
al luvi al aquifer about 150 ft west of the sewage treatnent pond (Fig. 11). These three
extraction
wells will capture VOCs not captured by the source area extraction wells, and prevent VOCs
frommgrating into the Tnbs 1 regional aquifer. Ground water extraction fromthese three
wel |'s
will likely continue until ground water extraction in the source areas is discontinued.

Model i ng predicts that ground water extraction in the central GSA will likely be required
for



55 years to reduce VOC concentrations to current MCLs. Extraction fromwells W873-06 and
W873-07 will be discontinued after 10 years if VOC concentrations in the alluvial aquifer in
t hese source areas has reached MCLs, as nodeling predicts.

1-97/124061: GSA ROD: rtd 2-31
UCRL- AR- 124061 Final ROD for the GSA Qperable Unit, Site 300 January 1997
Ground water extracted in the central GSA will be treated using the existing treatnent
system
wi t h upgrades including replacenent of the existing air sparging tanks with a lowprofile
tray air

stripper, aqueous-phase granul ar activated carbon (GAC), or other equival ent technologies to
i ncrease VOC renoval efficiency and reduce electrical costs (Fig. 17).

G ound water treatment will continue to reduce VOC concentrations to neet the Substantive
Requirenment of 0.5 pug/L total VOCs. Treated water will continue to be discharged to a renpte
canyon in the eastern GSA where the water rapidly infiltrates into the sandstone bedrock
Di scharged treated water will be nonitored to ensure conpliance with Substantive Requirenents
i ssued by the CVRWQCB. A portion of the treated water fromthe central GSA treatnent
facility nay occasionally be discharged to the sewage treatnment pond to the east as nakeup
wat er during the sunmer nonths. In the event that treated water fromthe central GSA

t r eat nent
facility is diverted to the sewage treatnent pond as nakeup water, the overall inpact on
ground
water would be mininmal as this treatment facility typically discharges 15,000 to 25,000 gal a
nonth to the canyon in the eastern GSA Due to the | ow volunme of makeup water required by
the sewage treatnent pond, and the limted tine frame when nmakeup water is required (sunmer
nonths only), the najority of the treated water fromthe central GSA treatnent facility would
continue to be discharged to the eastern GSA canyon, providing recharge to the underlying
aqui fer.

Once ground water extraction fromTnbs 1 well W7P is initiated, treated ground water wil|
al so be reinjected into well W7C, screened downdip of W7P (Fig. 11). Reinjection wll
enhance natural contami nant flushing toward extraction well W7P and expedite renediation of

the Tnbs 1 regional aquifer. Hydraulic testing will be perforned prior to reinjection to
ensure that

reinjection will not adversely affect rernediation effectiveness or accel erate plune
mgration. In

addition to hydraulic testing and prior to reinjection, treated ground water will be anal yzed

to
verify renmpoval of VOCs to discharge requirenents (<0.5 pg/L total VOCs). Analyses will also
ensure that concentrations of inorganic conpounds do not exceed |evels found in water
extracted
fromthe Tnbs 1 regional aquifer

If air stripping is selected as the treatment technol ogy, the vapor streamfromthe air

stripper
will be treated by two vapor-phase GAC cani sters connected in series and discharged to the
at nosphere. The treated vapor streamw || be nmonitored to ensure conpliance with the

San Joaquin Valley Unified Air Pollution Control District permt requirenents. |If aqueous-
phase GAC is selected as the renedial technology, no vapor streamwill exist, therefore air
di scharge pernmits will not be necessary.

The exact nunmber and | ocation of ground water extraction wells will be presented in
subsequent design docunents. Simlarly, the choice of treatnment technologies will be



eval uat ed

on an ongoi ng basis to inplenent the nost cost-effective technol ogy that neets al
per f or mance

criteria.

2.9.3. Performance Eval uations

Ground water and soil vapor nonitoring will be conducted throughout the |ife of the GSA
QU renedi ation project to evaluate the performance and effectiveness of the treatnent systens
in meeting renediation goals.
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2.9.3. 1. Gound Water Renedi ation

Ground water nonitoring, as described in Section 2.9.2.1 will be conducted to evaluate the
ef fecti veness of ground water remedi ation in reduci ng VOC concentrations to MCLs in the
shal | ow aqui fer and Tnbs 1 regional aquifer. Details of the ground water nonitoring network

wil |
be presented in the Renmedi al Design docunent.
In addition, several new piezoneters will be installed for neasuring water |evels near the

extraction Wlls to help evaluate ground water capture and renedi ati on effectiveness.
Locati ons

of these piezoneters will be determned after ground water extraction begins in order to
optim ze
pi ezoneter placenment, and will be discussed in the Renedi al Design report.

When VOC concentrations in ground water have been reduced to cl eanup goals (MCLs), the
ground water extraction and treatnent systen(s) will be shut off and placed on standby.
Model i ng i ndi cates that VOC concentrations in ground water in the eastern GSA should be
reduced to MCLs within 10 years following the initiation of rernediation and within 55 years

in
the central GSA. Ground water in the GSA will continue to be nonitored for a period of five
years foll owi ng shutdown of the systen{s). Should VOC concentrations in ground water
"rebound"” or increase above cleanup goals, reinitiation of remediation efforts will be

di scussed
with the regul atory agencies. |If renmediation does not show that cleanup is proceedi ng as
nodel i ng predicts, renediation nethods will be revisited.

As presented in the National Research Council report (NRC, 1994), the ability of restoring
ground water to MCLs using active punping is unlikely at nost sites. If, at sone |ater date,
DCE, U.S. EPA, CVRWXB, and DTSC determine that it is technically and econom cally
i nfeasible to reduce VOCs in ground water to the cleanup |evels established in this ROD

after all
reasonabl e efforts have been nmade, these parties may re-evaluate the need to achi eve these
goal s.

Thr oughout the renedi ati on process, innovative renedi ation technologies will be considered
to enhance VOC nmss renoval and treatnent of ground water, as discussed in Section 2.9.4.



2.9.3.2. Soil Vapor Renediation

The primary objectives of soil vapor renediation at the central GSA are to: 1) reduce

vadose

zone contam nation to concentrations to nmeet ground water cleanup goals, and 2) reduce

potential inhalation risk inside Building 875. Because the second objective will likely be

achi eved | ong before achieving the first objective, the perfornance eval uation of the
central GSA

SVE systemwi ||l focus on ground water protection, in accordance with ARARs, State Water

Resources Control Board Resol ution 92-49, and the Region V Basin Plan

To nonitor the progress of subsurface soil renediation , soil vapor concentrations wll be
noni tored at dedicated soil vapor sanpling points and at SVE wells through the Iife of the
SVE
renmedi ation. In addition, DOE/LLNL will evaluate SVE renedi ati on effectiveness by tracking
the cunul ative nmass of VOCs renpved fromthe Building 875 dry well pad area. The mass of
VOCs renmoved fromsoil vapor will be plotted as a function of tinme to determ ne when the
cunul ati ve mass renoved approaches asynptotic | evels.

As part of the selected renedy, VOC concentrations in soil vapor will be nonitored
utilizing
soi | vapor sanmpling points to ensure that the inhalation risk inside Building 875 is
adequatel y
managed. Shoul d existing dedicated soil vapor nonitoring points in the vicinity of Building
875
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prove insufficient to denonstrate the effectiveness of soil vapor extraction in mtigating
t he

potential inhalation risk in Building 875, additional soil vapor nonitoring points will be

consi der ed.

The denonstration that the vadose zone cl eanup has been achieved to the point where the
remai ni ng vadose zone VOC contanmi nants no | onger cause concentrations in the |leachate to

exceed the aquifer cleanup levels will be nmade through contaminant fate and transport
nodel i ng,
trend anal ysis, mass bal ance, and/or other neans. This denponstration will include

exam nat i on
of the current effects of renmining vadose zone contam nation on the ground water, using an

appropriate vadose zone nodel, if necessary. In the case that it is denonstrated that the
Soi |

vapor concentration for TCE has reached 360 parts per billion (ppb) on a vol unme-to-vol une

basis (and sinmlarly derived concentrations for other VOCs) in the vadose zone, the parties
agr ee

that the denonstration has been nade that the renaining vadose zone VOC contaninants will no

| onger cause concentrations in the |leachate to exceed the aquifer cleanup level. If it is

denonstrated that there is no water noving through the vadose zone and no potential for
| eachat e

to be produced at the current tine or in the future, the parties agree that the
denonstration that

t he remai ni ng vadose zone VOC contaninants will no | onger cause concentrations in the

| eachate to exceed aquifer clean-up | evels has been nade.



The SVE systemw || be operated until it is denonstrated that VOC renoval fromthe vadose
zone is no longer technically and economically feasible in order to neet the aquifer cleanup
| evel s sooner, nore cost effectively, and nore reliably. This feasibility analysis wll
i ncl ude

consideration of the follow factors (these factors are not dispositive and other factors may
be

consi dered upon agreenent of the parties):

1) \VWhether the predicted concentration of |eachate fromthe vadose (using an appropriate
vadose zone nodel that interprets soil gas data) will exceed the ground water cleanup
st andar d;

2) \Wether the predicted concentration of the | eachate fromthe vadose zone (using an
appropriate vadose zone nodel that interprets soil gas data) will cause the ground

wat er
to exceed the aquifer cleanup |evels;
3) Whether the nmass renpval rate is approaching asynptotic |levels after tenporary
shut down peri ods and appropriate optim zation of the SVE system
4) The additional cost of continuing to operate the SVE system at concentrations
approachi ng asynptotic mass | evels;
5) The predicted effectiveness and cost of further enhancenments to the SVE system
(e.g.,
addi ti onal vapor extraction Wells, air injection) beyond systemoptim zati on of the
exi sting system
6) Whet her the cost of ground water renediation will be significantly more if the
resi dua

vadose zone contam nation is not addressed;

7) Whet her residual nmass in the vadose zone will significantly prolong the tinme to
attain the
ground wat er cl eanup standard;

8) Historic data that present the SVE system operating costs per unit VOC mass renoved
fromthe vadose zone and the concurrent soil vapor VOC concentrations, both as a
function of tine; and
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9) Historic data that present the ground water extraction and treatment system
operating
costs per unit VOC mass renoved fromthe ground water and the concurrent ground
wat er VOC concentrations, both as a function of tine.

O her factors may be considered upon agreenent between DOE, U. S. EPA, CVRWXB, and
DTSC.

The SVE system may be cycled on and off in order to optinize SVE operation and/or to
eval uate the factors ligted above. DOE, U S. EPA, CVRWQXCB, and DISC will jointly nmake the
deci sion that VOC cl eanup of the vadose zone has been achi eved and the SVE system nay be



shut of f pernanently.

If at sone later date, DOE, U. S. EPA, CVRWQCB, and DTSC determne that it is

technically or economically infeasible to reduce VOCs in the vadose zone to | evels which no

| onger cause concentrations in the |leachate to exceed aquifer cleanup |evels, after al
reasonabl e

efforts have been made, the parties will re-evaluate the need to achieve this goal, provided
t hat

VOCs have been renpved fromthe vadose zone to the extent technically and econonically

feasible and to the satisfaction of the DOE, U S. EPA, CVRWXB, and DTSC. This situation

will require a nore rigorous feasibility anal ysis because the incremental benefit of
renovi ng

VOCs fromthe vadose zone is generally nmuch higher as long as there are VOC contam nants in

t he vadose zone that cause concentrations in the | eachate to exceed aquifer cleanup |evels.

Aqui fer cl eanup goals nust be net even though the goal to reduce VOCs in vadose zone to

| evel s that no | onger cause concentrations in the | eachate to exceed aquifer cleanup |evels
i s not

achi eved.

Thr oughout the renedi ati on process, innovative renedi ation technologies will be considered
to enhance VOC nass renoval and treatnent of soil vapor, as discussed in Section 2.9.4.

Once the ground water has reached cl eanup levels, DOE, U S. EPA, CVRWXCB, and DTSC
agree that:
1) It is not technically and economically feasible to operate the SVE beyond the point

wher e
t he remai ni ng vadose zone VOC contani nants no | onger cause the concentrations in the
| eachate to exceed the aquifer cleanup |evel; and
2) There is relatively little benefit in continuing SVE because aquifer cleanup |evels
have

been achi eved and contam nants in the vadose zone will not cause contam nant
concentrations in ground water to increase.

2.9.4. Innovative Technol ogi es

I nnovative technol ogi es that shorten cleanup tine, inprove cleanup efficiency, and reduce
cost will continue to be considered for application at the GSA throughout the renediation
process. These technol ogi es may be enployed at the GSA if site conditions change or
t echnol ogy devel opnent and testing indicate a potential for cost-effective and expedited

renmedi ati on. Innovative technologies will be enployed with regul atory agency concurrence.
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2.9.5. Reporting

Performance summaries for the ground water and soil vapor extraction and treatnent
syst ens
will be subnmitted to the U S. EPA, DISC, and the CVRWQXCB on a quarterly basis. A schedul e
for submtting ground water and vadose zone nonitoring data and contam nant plune
concentration contour maps will be included in the renedial design docunent.

2.9.6. Summary of Prelimnary Cost Estinates



The 1995 present-worth cost of the selected renmedy is estinmated to be approxi mately

$18.90 mllion as detailed in Table 10. Many of the costs for technol ogy devel opnent,

equi pnment purchases, and facility construction associated with the inplenentation of the

sel ected renedy presented in Table 10 have already been incurred. This cost estinmate assunes

up to 10 years of SVE and nonitoring, up to 10 years of ground water extraction in the
eastern

GSA, up to 55 years of ground water extiaction in the central GSA, and up to 60 years of
ground

wat er nonitoring. These tine and cost estinmates do not include the devel opnent, testing, or

i npl enentati on of innovative technol ogi es. Cost estinates and equi pment may change as the

result of nodifications during the renmedi al design and construction processes. C eanup goals

and cleanup tinme estinmates can be re-evaluated with the regul atory agencies every five
years,

based on the effectiveness of the renediati on system changes in site conditions, and
changes in

regul atory requirenents.

2.10. ARARs

CERCLA Section 121 (d)(2)(A) requires that renedial actions neet any Federal standards,
requirenents, criteria, or limtations that are determned to be |egally applicable or
rel evant and
appropriate. CERCLA Section 121 (d)(2)(A)(ii) requires that State ARARs be net if they are
nore stringent than Federal requirenents.

There are three general kinds of ARARs:

1. Chenmical -specific requirenents that define acceptabl e exposure concentrati ons or water
qual ity standards,

2. Location-specific requirenents that may restrict renediation activities at sensitive or
hazard-prone | ocations such as wildlife habitat and fl oodpl ai ns, and

3. Action-specific requirements that nmay control activities and/or technol ogi es.

A list of potential ARARs related to the three proposed renedial alternatives was

present ed

inthe GSA FS. ARARs directly related to the selected remedy is contained in Table 11 of
this

ROD. These ARARs: 1) cite the nost directly pertinent requirenents related to specific
actions

to be taken as part of the selected remedy, and 2) provide a nechani smfor enforcenent of

standards directly related to the selected renedy (i.e., NPDES waste water di scharge and air

di scharge pernmits). Wen State ARARs are nore stringent than Federal requirenents, only the

State ARAR is listed in the table.
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2.10.1. Chemical -Specific ARARs

SWRCB Resol ution 92-49 entitled "Policies and Procedures for Investigation and C eanup
and Abat enent of Discharges Under Water Code Section 13304" is a chemnical -specific ARAR
for aquifer (ground water) renediation goals. Resolution 92-49 provi des general policies on
i nvestigation, nonitoring, and reporting. Al ground water cleanup activities associ ated



t he

t he

for

has

are

The

proc

i mpl enentation of the selected renedy for the GSA will be conducted under the supervision of
the CVRWQCB and in accordance with Resolution 92-49. In i addition, Resolution 92-49

aut hori zes the CVRAMXCB to determ ne cl eanup goals which nust consider cost effectiveness
and technical feasibility.

DCE, the U. S. EPA, State DISC, and CVRWXB have agreed to a cl eanup goal of drinking
wat er standards (MCLs) for VOCs in ground water in the GSA QU, except as specified bel ow
This cleanup goal is based on the chem cal -specific ARARs (State and Federal MCLs)
established in the Federal Safe Drinking Water Act and California Safe Drinking Water Act.
The Federal and State MCLs for the chemi cals of concern in ground water in the GSA QU are
given in Table 9. The nobst stringent concentration limt, in nost cases the State MCL, is

governi ng ARAR for each chem cal of concern and will be the cleanup goal for ground water
remedi ation in the GSA

The CVRWQCB' s decision to concur with MCLs as ground water cleanup goals was based
on technical and economc information in the GSA FS. The CVRWXB stated "LLNL/ DCE
presented costs and tinme needed to cleanup to MCLs and non-detect for TCE. Based on
nunerical fate and transport nodeling, LLNL/DOE showed that concentrations of TCE would be
below the |imt of detection (0.5 ppb [ug/L]) in all but a 12-acre area in the vicinity of
GSA
after 55 years of punping. The 12-acre area woul d be bel ow the MCLs, except for an
approxi nately 100 ft-square area at 5 to 10 ppb (pg/L). Simulation TCE fate and transport

an additional 35 years (w thout punping) showed TCE contami nation at or below 1 ppb (gg/L),
except for about a 100 ft-square area which would be at or below the MCL. LLNL/DOCE al so
simul ate 90 years of punping, which showed that TCE concentrati ons would be at or bel ow
ppb (pg/L) in all locations. The Board agrees that 35 years of additional punping for
achieving the snall anmount of nmass renoval is not econonically feasible." However, if
renedi ati on does not show that cleanup is proceeding as the nobdeling predicts, renediation
nmet hods will be revisited.

The CVRWQXCB and the U.S. EPA do not concur with the selection of MCLs as the cl eanup
goal for chloroform and bronodi chl oronet hane, because the MCL for total trihal onethanes is
based on the econonics of chlorinating a nunicipal water supply to renove pat hogens and
t heref ore does not adequately protect the beneficial uses of a drinking water source that
not
been, and may not be, chlorinated. The nobdeling as described in Appendix E of the GSA
Feasibility Study predicts that TCE in the area where chl orof orm and bronodi chl or onet hane

found will be cleaned tip to five to ten parts per billion (ppb) after 55 years of punping.

agencies predict that this will result in cleanup of chloroformand bronodi chl oronet hane to
1.1 ppb and 0. 27 ppb, respectively. If the renedi ation does not show that cleanup is

eedi ng

as predicted, the cleanup goals for chloroformand bronodi chl oronethane will be revisited,
follow ng the procedure to be outlined in the GSA QU Conpliance Mnitoring and Conti ngency
Pl an.
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65

The CVRWQCB bel i eves that the California Safe Drinking Water and Toxi ¢ Enforcenent
Act of 1986, Health and Safety Code Section 25249.5 et seq. (Proposition 65) is an ARAR for
the establishment of in situ ground water cleanup |evels. DOE has not included Proposition

as an ARAR in this ROD because federal agencies are exenpt fromits requirenments (California



Heal th and Safety Code Section 25249.11). The CVRWXB wi ||l not dispute the ROD
however, because the cleanup of the listed constituents will neet or exceed Proposition 65
| evel s.

Because nunerical standards or chem cal -specific ARARs for cleanup of contam nants in

soi | vapor have not been established, DOE and the regul atory agenci es agreed upon a cl eanup

goal for soil vapor which is protective of ground water as discussed in Section 2.9.1.2. The

objective is to reduce VOC mass in the vadose zone to | evels protective of ground water and

renediate VOCs in the vadose zone to the extent technically and economically feasible to

m nimze further degradation of ground water by contaminants in the vadose zone. DOE, U.S.

EPA, and the State disagree on the applicability of SWRCB Resol ution No. 92-49 and the

CVRWQCB' s Water Quality Control Plan with respect to using water quality objectives to

establish soil vapor cleanup levels. The State concurs with this ROD, however, because it

bel i eves that the standard in Sections 2.9.1.2 and 2.9.3.2 conplies with those requirenents.
Thi s

ROD does not resolve the ARAR status of State requirenents regarding the establishnment of
Soi |

cl eanup | evels.

Chapter 15, CCR Title 23, Sections 2550.7 and 2550. 10 are chem cal -specific ARARs,
which require the nonitoring of the effectiveness of renedial actions. In accordance with
t hese
ARARs, in situ concentrations of VOCs in ground water and soil vapor will be nmeasured during
. and after the conpletion of the selected renedy for the GSA QU to nonitor its effectiveness
in
achi eving cl eanup goal s.

State Board Resolution No. 88-63 (Sources of Drinking Water Policy) designates all ground

and surface water of the State as drinking water except where the TDS is greater than 3,000
ppm

the water source does not provide sufficient water to supply a single well nore than 200
gal | ons

per day, the water is a geothernmal resource or in a waste water conveyance facility, or the
wat er

cannot reasonably be treated for donestic use using either Best Managenent Practices or best

econom cal |y achi evabl e treatnent practi ces.

Chemical -specific ARARs related to the discharges of waste resulting fromrenedi ation
activities include: 1) the SWRCB Resol ution 68-16, which is applicable to the discharge of
treated ground water fromthe renediation systenms, and 2) the San Joaquin Valley Unified Air
Pol lution Control District (SIJVUAPCD) Rules 463.5 and 2201 regul ating the discharge of
treated vapor. Treated ground water will be discharged according to the requirenents of the
NPDES Permit (Order No. 91-052) for the eastern GSA and the Substantive Requirenents for
the central GSA. These permts are adm nistered by the CVRWXCB. The di scharge standards
under the current permts require that the nmonthly medi an VOC concentration in ground water
are reduced to bel ow EPA Method detection limts for VOCs (<0.5 upg/L), prior to discharge
Treated vapor will be discharged according to the requirenments of the "Authority to

Construct”
or "Pernmit to Operate" issued by the SIVUAPCD, which currently requires that VOC
concentrations in vapor be treated to 6 ppmv, prior to discharge to anbient atnosphere.
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2.10.2. Location-Specific AR ARs

Location-specific ARARs are restrictions placed on the concentration of chem cals or
conduct of operations based on the |location of a site. Potential |ocation-specific ARARs
i ncl ude
t he protection of:

 \Wétl ands.

 Floodpl ai ns.

e Historic | andmarks.

» Coastal zones.

» Coastal barriers.

e Rare and endangered species.
e Cultural resources.

The GSA does not contain any historic | andmarks, coastal zones, or coastal barriers. No

wet | ands have been identified within the area of the GSA where the renedial action would
occur.

Al t hough the GSA QU is |ocated adjacent to the 100-year floodplain associated with Corra

Hol | ow Creek, no portion of Site 300 lies within the floodplain. 22 CCR 66264. 18(B) (1)
states

that TSD facilities within a 100-year floodplain nust be designed, constructed, operated,
and

mai ntai ned to prevent washout of any hazardous waste by a 100-year flood. If it becane

necessary to install POU treatment for water-supply well CON-1, which is located offsite
wi thin

the 100-year floodplain, the systemwould be constructed in accordance with this
requi renent.

Ar chaeol ogi cal and ecol ogi cal surveys conducted in the GSA are described in Chapter 6 of
the SWRI and the Site 300 EIR'EIS (U S. DOE, 1992), respectively. Additional surveys to
identify potential cultural resources and the presence of sensitive (rare, threatened, or
endangered) species will be conducted, as necessary, prior to all ground-breaking activities
associated with remediation in the GSA in order to mtigate any adverse inpacts of the

pr oj ect.
In addition, the discharge of treated water to Corral Hollow Creek that could affect
endanger ed
species that may be in the California Departnent of Fish and Gane ecol ogi cal preserve
downstream is regulated through the NPDES pernit for the eastern GSA treatnent facility.

2.10.3. Action-Specific ARARs

Action-specific ARARs are usually technol ogy- or activity-based linitations on actions
t aken
with respect to hazardous wastes. These requirenents are triggered by the particul ar
remedi al
activities that are selected to acconplish a renmedy. For the selected renedy, there are two
action-specific ARARs which are related to: 1) nonitoring of the reinjection of treated
wat er,
and 2) the managenent of hazardous wastes generated as a result of renedial activities. Al
treated water to be reinjected will be anal yzed/ nonitored prior to reinjection in accordance
with
the requirenents of the Safe Drinking Water Act Underground Injection Control Program (40
CFR 144. 26-144.27). Al hazardous waste generated as the result of the sel ected renedy,



primarily spent GAC, will be handled in accordance with the requirenents of CCR Title 22,
Chapter 30 and the Health and Safety Code, Sections 25100-25395.
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2.10.4. O her Applicable Standards

There are no ARARs as cl eanup standards for contanminants in the vadose zone that my
present an inhalation risk to human health. Therefore, a cumulative potential excess cancer
ri sk
of 10-6 (one in one mllion) will be used as the cleanup goal for mtigation of VOC
i nhal ation
risk inside Building 875 as specified in the NCP (U. S. EPA, 1990a).

As discussed in Section 2.11.2, the selected renedy neets ARARs by actively renediating
VOCs in soil and ground water to protect human health and the environnment.

2.11. Statutory Determ nations

The sel ected response action for the GSA QU satisfies the mandates of CERCLA
Section 12 1. The renedy will:

e Protect human health by reducing risk fromsoil vapor inhalation and by achieving
ground wat er renediati on goals.

e Conply with ARARs.

e Provide both short-and | ong-term effectiveness.

e Reduce contanmi nant toxicity, mobility, or volume as a principal elenment.
e Be readily inplenentable.

e Provide the nost cost-effective nmeans of achi eving renedi ati on goal s.

DCE, U. S. EPA, CVRWXB, and DTSC believe that anong the three proposed renedia

alternatives, Alternative 3b provides the best bal ance of trade-offs with respect to the
CERCLA

evaluation criteria. Site 300 will remain under the control and ownership of DOE for the

foreseeable future. This is a major factor in defining the scope of the renedy proposed in
this

ROD. A brief description of how the selected renmedy satisfies each of these statutory

requirenents, as well as state and conmunity acceptance, is provided bel ow.

2.11.1. Overall Protection of Human Health and t he Environnent

The sel ected renedy uses exposure control nethods, such as contingency PQU treat nent and
adm nistrative controls, to provide initial protection to human health. It al so provides
lon?bﬁgigltion to human health by restoring and protecting the beneficial use of the Tnbs
reglggg!fer and potential beneficial use of the alluvial aquifer through active remediation to
reduggc concentrations in ground water to MCLs.



The sel ected renedy prevents potential inhalation of VOCs above healt h-based
concentrations in Building 875 by reducing soil vapor VOC concentrations through soil vapor
extraction.

Al extracted soil vapor and ground water will be treated before discharge to the
environnent. Soil vapor and ground water nonitoring will docunent the progress and
per manence of all renediation nethods.
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The sel ected renedy enpl oys ecol ogi cal surveys and appropriate response actions, if
necessary, to protect the environnment. By actively reducing VOC concentrations in soil vapor
and ground water, potential future ecological risks are mtigated.

In accordance with a DOE Secretarial Policy issued in June 1994, National Environnenta
Policy Act (NEPA) val ues contained in the Environnental Considerations chapter of the GSA
FS satisfy the requirenments for CERCLA-NEPA integration. As part of these requirenents, the
potential inpacts on the existing onsite and offsite environnent due to inplenentation of
t he
renedial alternatives were evaluated. No significant adverse inpacts due to inplenentation
of
the alternatives were identified.

2.11.2. Conpliance with ARARs

Federal and State chemical-, |ocation-, and action-specific ARARs affecting the sel ected
renedy are described in Table 11. The sel ected renedy neets all ARARs. Ground water and
soi | vapor extraction will reduce VOC concentrations to MCLs in ground water in the GSA QU,
as well as reduce inhalation risk inside Building 875 to health-protective |evels.

2.11.3. Short-Term Effectiveness

The sel ected renedy i mediately protects the public from existing exposure pat hways

t hrough exposure controls: contingency POU treatnent and administrative controls. It also
uses

ground water and soil vapor extraction to continue to remove VOC nmass and reduce VOC

concentrations in ground water and soil vapor. It provides neasures for the protection of
site

wor kers and the community during renmedial actions. No adverse environnmental inpacts are

anti ci pat ed.

2.11.4. Long-Term Effectiveness and Utilization of Pernmanent Solutions

The sel ected renmedy provides |ong-termeffectiveness through contam nant nmass renoval

that will: 1) reduce VOC concentrations to MCLs in all affected ground water, and 2) reduce

VOC soil vapor concentrations to levels protective of ground water and to acceptable health

i nhal ation risk levels. Mnitoring will be continued for five years after discontinuing
ground

wat er extraction to ensure |long-term effectiveness and per nanence.

2.11.5. Reduction of Contami nant Toxicity, Mbility, or Volunme as a
Princi pal El enent



Contam nant toxicity, nobility, and volunme in the soil and ground water will be reduced
irreversibly by ground water and soil vapor extraction. In addition, SVE will significantly
reduce the toxicity, nobility, and volune of both dissolved and undi ssol ved ( DNAPL)
contam nants in the subsurface, enhance the progress of VOC renoval, and be nore protective

of
the environnent than if only ground water extraction was used.
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2.11.6. Inplenmentability
The sel ected renmedy can be readily inplenented utilizing existing soil vapor and ground
wat er extraction and treatnent systenms that are permtted and operating in the GSA
Modi fications to these systens are readily inplenentable.
2.11.7. Cost Effectiveness
DCE, U.S. EPA, CVRWXB, and DTSC agree that Alternative 3b provides the npbst cost-
ef fective means of renediating VOCs in soil and ground water to |evels protective of human
health and the environment. The cost of this alternative was estimted on the basis of a
prelimnary engineering design to reduce inhalation risk, renbve VOC nass, and reduce VOC
concentrations in ground water to MCLs.
2.11.8. State Acceptance
The California DTSC and CVRWXB provi ded ARARs whi ch were used as the basis for
devel opi ng the sel ected renmedy. These State agencies reviewed and eval uated the renedia
technol ogi es and alternatives and participated in the selection of the final renmedy and
provi ded
oversi ght and enforcenent of state environnental regulations. In addition, the regulatory
agenci es have nonitored and revi ewed public acceptance of the final selected renedy.
2.11.9. Community Acceptance
Public coments concerning the sel ected renmedy have been consi dered and used, as
appropriate, in the preparation of this ROD. All public coments are addressed in the
Responsi veness Sumary section of this docunent.
Any proposed changes to the ROD, such as the inplenentation of new renedi al alternatives
or innovative technol ogies, re-evaluation of the technical and economc feasibility of
achi evi ng
cl eanup goals, etc., will be submitted to the regulatory agencies for review and approval
Conmunity menbers will be informed of any ROD change, and woul d be provided with the

opportunity to comrent on significant or fundanental ROD changes. Fol |l owi ng EPA gui delines
(U.S. EPA, 1991), the |lead agency deternines if the proposed ROD change is: 1)

nonsi gni fi cant

or mnor,2) significant, or 3) fundanental.
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3. Responsiveness Sunmmary

This section responds to public coments directed to DOE, LLNL, U S. EPA, and the State
of California regarding the Proposed Plan for renediation of the GSA QU. Responses to
conmunity comments and concerns are incorporated into this ROD.

The public coment period on the Proposed Plan began April 10, 1996, and ended May 10,

1996. On April 24,1996, DOE/LLNL and the regul atory agencies held a public neeting at the

Tracy Inn in Tracy, California to present the proposed renedi ation plan and allow the public
to

ask questions and conment on the preferred remedial alternative. Representatives from LLNL

sunmari zed the information presented in the FS and Proposed Pl an. Fol |l owi ng the
presentation,

three nenbers of the public read their concerns into the formal public record. Al though no

letters were received during the Propoted Plan comrent period, menbers of the Tri-Valley

Citizens Against a Radi oactive Environnent (CAREs) provided a witten record of their

neeti ng
conments. The neeting transcript and a copy of the witten concerns are available to the
publi 6

at the LLNL Visitors Center and the Tracy Public Library.
3. 1. Organi zati on of the Responsi veness Sumary

Thi s Responsiveness Sunmary i s organi zed to clearly present the breadth of public concerns
while mnimzing repetition. In keeping with EPA Superfund gui dance and accepted practice,
conments are grouped by subject. Wenever possible, coments are summarized verbatim
fromeither the neeting transcript or witten conments.

Public coments are grouped into the foll ow ng sections:
* Selected Renedial Action
*+ GCeneral Coments.

3.2. Sunmary of Public Conmments and Responses

3.2.1. Selected Remedial Action

Comment 1:

Before the Proposed Plan is approved, it is inportant that the nonitoring plan be

speci fi ed,

(nunber of wells, depth of wells, frequency of sanpling, duration of sanpling, approxinate

| ocation of wells) and that a contingency plan be specified which delineates what the Lab is

conmitted to do should itfind that the plume is noving, or is not being renediated in the
time-

frame expected. This should be simlar in content to the way contingency was addressed in
t he

docunent entitled "Renedial Alternatives for the Building 815 Operable Unit. " There,
specific

i nformation regardi ng what the Lab was prepared to do if the plume mgrated past a certain

poi nt was establ i shed.
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Response to Comment No. 1:

A prelimnary nonitoring plan was presented in the FS to support cost estinmates for each
renedial alternative. This prelimnary nonitoring plan presented the nunber of wells and the
frequency and duration of sanpling. The depths and approxi mate | ocations of these wells were
also included in the FS. This information was not reiterated in the Proposed Plan, which is
intended to be a brief sumuary docunent. Consistent wi th EPA gui dance and practice at other
U S. EPA Superfund sites, the GSA nonitoring programw || be presented in the Renedia
Desi gn docunent. As specified in the Site 300 FFA, a discussion of the schedule for the
Renedi al Design for the GSAwill be initiated within 15 days of the signing of the Final

ROD,
whi ch is schedul ed for January 1997.

A formal review of renediation progress is required to be conducted at |east every five

years

to ensure that the selected renedy is effective and continues to adequately protect human
heal t h

and the environnent. However, the evaluation of the progress of renmediation will be an on-

goi ng, continuous process. Progress of site cleanup will be published in periodic progress

reports. If nmonitoring data indicate that the selected renedy is not effectively renediating
t he

site, DOE/LLNL and the regulatory agencies will eval uate whether to consider another
remedi al

alternative

Coment 2:

The plan should contain mlestones by which the success of the subsequent renediation can
be evaluated. In alnost all Superfund cleanup projects, commitnents and m | estones
concer ni ng
the cl eanup performance (e.g., timng of cleanup, how nmuch contam nant will be renoved) are
di sregarded in Records of Decision. W regard this as a fundanental problemwth the
government's approach to CERCLA enforcenent. For exanple, we suggest that a tinetable for
cl eanup be established. This could be based on performance m | estones such as the anount of
contam nant nass that is removedfromthe soil and groundwater within an expected tine
peri od,
and regul atory nil estones such as achieving cl eanup standards or showi ng a trend towards
neeting cl eanup standards. This tinetable would then be used to nonitor the perfornmance of
cl eanup, and provide interested parties with sone idea how cleanup will progress. As it now
stands, after a final RODis signed, the only | egal requirenments are that substantial on-
site
renmedi al action be comrenced within 15 nonths and that the cl eanup program be subject to a
five-year review. It is inportant that the Proposed Plan contain a neasurabl e schedul e and
perfornmance standards whi ch can be verifi ed.

Response to Comment No. 2:

Consistent with U S. EPA Superfund gui dance and as specified by the CERCLA process,
schedul es and performance mlestones will be presented in the GSA Renedi al Design docunent.
As specified in the Site 300 FFA, a discussion of the schedule for the Renedial Design
docunent for the GSAwill be initiated within 15 days of the signing of the ROD, which is
schedul ed for January 1997.



DCE wi Il make the Renedi al Design docunment available to the public as part of the

CERCLA public participation process. The public will have an opportunity to revi ew and
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conment on the Renedial Design docunent. If concerns or issues concerning the Renedia
Desi gn docunent are identified on the part of the public and regul atory agencies, a public
neeting may be consi dered.

The Renedi al Design docunent will define in detail the technical paraneters, design
criteria
and conponents, and assunptions of the Renedial Action including:

1. Waste characterization

2. Pretreatnment requirenents,

3. Volune and types of each nediumrequiring treatnment,

4. Treatnment schenmes, rates, and required qualities of waste water streans,
5. Performance standards,

6. Long-term performance nonitoring and O&M requirenents,

7. Compliance with all ARARs, codes, and standards,

8. Technical factors of inportance to the design and construction
9. Construction schedul e,

10. Cost esti mates,

11. Variances with the ROD, if necessary,

12. Land acquisition and easenent requirenents, and

13. Val ue Engi neering Screening (including an eval uati on of cost and function
rel ati onshi ps,
concentrating on high-cost areas.

The final Renmedi al Design nmust be approved by the regul atory agencies before initiating
t he
Renedi al Action. C eanup standards are included in Section 2.9.1 of this ROD

A formal review of renediation progress is required to be conducted at |east every five
years
to ensure that the selected renedy is effective and continues to adequately protect human
heal t h
and the environnent. However, the evaluation of the progress of remediation will be an on-
goi ng, continuous process.

If the selected renedy fails to neet the criteria set forth in the design docunents,



DOE/ LLNL
and the regul atory agencies will evaluate whether to consider another renedial alternative.

Coment  3:

I want to enphasize the need for contami nant reduction mlestones as a nethod of
determ ning not only how well the cleanup is doing, but whether or not the cleanup's budget
year to year is sufficient. Right now, and this is a problemwe are running into at the Main
Site

to some extent, and in other sites as well, where the mlestones are defined as production
of

docunents, we are going to have a renmedi al design docunent by thus and such a date or the

nmlestone is the putting in of a nonitoring well or the construction of an extraction wel

irrespective of whether those things alone. Wl obviously the production of the docunent
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doesn't actually renmediate the site, irrespective of whether those things alone together are

goi ng
to acconplish the cleanup and keep it on schedul e.

In saying you have a 55-year cleanup tine, sonebody has done a curve. | nmean, you are
figuring you are going to peg down the contaminant |evels by certain anpunts to get to
cl eanup
in 55 years. If you made themexplicit, that would give the citizens a way to track how the
cleanup is doing, say, in five-year increnents and that the cleanup was falling behind, we
woul d
t hen have sonmet hing we could use in saying our conmunity needs sone nore noney to get this
back on track. None of us wants to wait 55 years, which means our children and in sone cases
our children's children will then say oh that wasn't enough, it isn't cleaned up

So we really (the public) need this stuff to be codified in the Record of Decision to help
wat ch
dog and ensure a full cleanup. As Peter nentioned, nass renoval mlestones is another entree
into the same type of result.

Response to Comment No. 3:

As stated in the response to Coment 2, schedul es and perfornmance mlestones will be
presented in the design docunent; consistent with U S. EPA Superfund gui dance and as
speci fied by the CERCLA process. Budgetary issues are discussed in the response to
Conment 17.

The 55-year projected tine to reduce VOC ground water concentrations in the central GSA
to MCLs was based on renedi ati on and contam nant fate and transport nodeling presented in
t he
GSA FS. The npdeling for the selected renedy (Alternative 3b) was discussed in Section
E-2.9.2.2 of the FS, and presented sinmulated VOC ground water concentrations for 10, 30, 55,
and 90 years after initiation of renediation

The nodeling indicated that the selected renedy utilized the optimum nunber and
configuration of extraction wells for the nost cost- and tine-effective renediation of the
GSA.
Al t hough this nodeling was conducted primarily for the purposes of determ ning cost, it
estimates renedi ati on progress. Additional nodeling using current data may be conducted



during the five-year review to evaluate renedi ati on progress.
Conment 4.

The Proposed Plan or the ROD should identify criteria it will use to determ ne whether a
renmedy shoul d be replaced with a new renedy, or that renmedi ation should be discontinued. In
the case of the forner, there are many new devel opnent activities which may i nprove upon the
sel ected renedy. At sone tine in the future there may be a decision to replace old
t echnol ogy.

The (Proposed Plan) or the ROD should outline what decision criteria will be used to re-
assess

t he proposed technology. In addition, there has been a trend at sone sites to stop
remedi ation

on the grounds of "Technical Inpracticability". The (Proposed Plan) or the ROD should

outline the decision criteria that would be used to make such a determi nation, as the
deci si on

will not be subject to the sane | evel of public scrutiny as is the ROD
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Response to Comment No. 4:
The decision criteria that will be used to determ ne
1. When renedi ati on shoul d be di sconti nued are di scussed in Section 2.9.3 of the ROD

2. Whether to replace the technologies outlined in the ROD are discussed in Section 2.9.4
of
t he ROD.

3. Wien to cease renediation activities based on Technical Inpracticability are di scussed
Section 2.9.3 of the ROD

U S. EPA's OSVER Directive 9234. 2-25, "Guidance for Evaluating the Technica
Impracticability of Ground Water Restoration" (EPA, 1993c), provides guidance for evaluating
Technical Inpracticability. If the cleanup |evels are changed due to Technica

I mpracticability,
an ARARs waiver will be obtained and a ROD amendnent will be necessary.

Thr oughout the renedi ati on process, innovative renedi ation technologies will be considered
to enhance VOC nass renpval and treatnent of soil vapor, as discussed in Section 2.9.4.

In addition, a review will be conducted every five years after comencenent of the
remedi al
action to ensure that the renedy continues to provide adequate protection of human health
and
t he environment.

Coment 5.

If the Proposed Plan could contain sone nore detail about the types of treatnent
technol ogi es that are being considered, a little bit of data on the effectiveness of the



t r eat nent

t echnol ogi es being used as pilot projects so that we could then discuss in greater detail
what

kind of suite of treatnment technol ogies we mght want to codify in the Record of Decision
That

woul d make for a much higher sort of |evel of decision

Response to Comment No. 5:

The types of treatnent technol ogi es considered for inplenentation at the GSA, including
the technol ogi es included in the selected renedy, were screened and di scussed in detail in the
oA FS. The effectiveness of the existing treatment systens was al so eval uated and di scussed in
the GSA FS. The Proposed Plan is designed to be a brief sunmary of the nmajor conponents of the

eval uated alternatives and the preferred renedy that are discussed in detail in the FS.

Conment 6.
The criteria for choosing treatnment technol ogies need to be a part of the Record of

Deci si on.
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Response to Comment No. 6:

Consistent with U S. EPA Superfund guidance, the criteria for choosing treatnment
technol ogi es was presented in the GSA FS, where each treatnent technol ogy was screened and
di scussed. See al so response to Conment No. 3.

Conment 7.

Renedi al action objectives should be identified in the Proposed Plan and i ncl ude:

i) Protect human health and ecol ogi cal receptors fromcontact wi th contam nated
groundwat er, soil or air

ii) Attain the prelimnary remediation goals (PRGs) set by EPA Region 9. (PRGs are
renmedi ati on goals with an estimated health risk of one in one mllion additional cancer
deat hs) ;

iii) Conduct cleanup in such a way as to minimze tine for renedi ation

iv) In the Central GSA, continue efforts to renove contam nant massfromthe ground water
and soil and | ocate the source of dense non-aqueous phase |iquid (DNAPL).

Response to Comment No. 7:

i) Section 2.5 of the FS defines Renedial Action Objectives (RAGs) which are nedia-
specific goals for protecting human health and the environnent. EPA gui dance indicates
that RAGCs are to specify exposure routes for which potentially unacceptable risk has
been identified, contam nants of concern, and an acceptabl e contani nant concentration



or

of

i)

range of concentrations. W have addressed these points in the RAGCs. O eanup goals
are discussed in Chapter 4 of the FS and are specified in nore detail in Section 2.9.1

t his ROD.

The U. S. EPA, and the State DTSC, and CVRWQCB have concurred with a cl eanup goa

of MCLs for VOCs in ground water in the GSA QU. The CVRWQXCB' s decision to

concur with MCLs as ground water cleanup goals was based on technical and economc
information in the Final FS for the GSA QU. The CVRWXB stated "LLNL/ DCE

presented costs and tinme needed to cleanup to MCLs and nondetectable for TCE. Based

on nunerical fate and transport nodeling, LLNL/DOE showed that concentrations of

TCE woul d be below the limt of detection (0.5 ppb pg/L]) in all but a 12-acre area in
the vicinity of the GSA after 55 years of punping. The 12-acre area woul d be bel ow t he
MCLs, except for an approximately 100 ft-square area at 5 to 10 ppb (ug/L). Sinulation
TCE fate and transport for an additional 35 years (w thout punping) showed TCE

contam nation at or below 1 ppb (upg/L) except for about a 100 ft-square area, which
woul d be at or below the MCL. LLNL/DCE al so sinmulate 90 years of punping, which

showed that TCE concentrations would be at or below 1 ppb (pg/L) in all |ocations. The
Board agrees that 35 years of additional punping for achieving the snall anount of nass
renoval is not economcally feasible. However, LLNL/DCE will be required to review
the renedial systemevery five years to determine if the renedial objectives are being
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nmet. LLNL/DOE will optim ze the system or propose an alternative renedial nethod if
the plume is not being renedi ated as projected.”

MCLs are health based and equival ent to an excess cancer risk of 10 -6, or one in one
mllion, with consideration given to technologic and econonic factors. U S. EPA Region
I X Prelimnary Renedi ation Goals, according to EPA, "can be used as a rapid reference
for screening concentrations in environmental nedia, as 'triggers' for further

i nvestigation at CERCLA/RCRA sites, and as initial cleanup goals, if applicable." The
NCP (U.S. EPA, 1990a) states that "PRGs should be nodified, as necessary, as nore

i nfornati on beconmes avail able during the RI/FS. Final renediation goals will be

det erm ned when the renedy is selected.” Renediation goals are devel oped by

consi deri ng ARARs under Federal or State environnental |aws. The NCP al so states that
the "10 -6 risk level shall be used as the point-of-departure for determning

on

goals for alternatives when ARARs are not avail able."

The preferred renedy is designed to achieve soil and ground water cleanup goals in a
time-effective manner using proven, inplenentable technologies. O her renediation
scenari os were eval uated, such as installing nore wells to deternine if an increased
ground water extraction rate would expedite cleanup. Mdeling indicated that the

sel ected renedy provided the nobst expeditious, cost-effective nmeans of renediating the
GSA QU

The sel ected renedy (Alternative 3b) includes both ground water and soil vapor
extraction to renove contam nant nass from ground water and soil in the central GSA
Based on historical and sanpling data, DNAPLs may be present in the vicinity of the
Buil ding 875 dry well pad where the SVE renedi ation. efforts are concentrated. The only
wells in the GSA where ground water sanple data indicate the possible presence of
DNAPLs (TCE concentrations >11,000 ppb) are wells W875-07,-08,-09, -10,-11, - 15,



and W7L These wells are all located in the Building 875 dry well pad area in the
central
GSA. The source of DNAPLs in this area was the wastewater disposed in the two forner
dry wells, 875-S1 and 875-S2, |ocated south of Building 875. No other wells in the GSA
have contained VOCs in ground water in concentrations indicative of DNAPLs, including
wells | ocated at other source areas. W have therefore concluded that the DNAPLs are
confined to the Building 875 dry well pad area in the central GSA. SVE has been
identified as a technology that can effectively remedi ate DNAPLs in the vadose zone.

Thr oughout the life of the renediation project, continued efforts will be nade to
eval uat e

whet her DNAPLs act as a continuing source of contanmi nation. The net hodol ogy and

schedul e for the evaluation of DNAPLs will be included in the renedial design

docunent. The objective of these investigations is to validate whether the assessnent
of

the | ocation of DNAPLs, as well as efforts to renedi ate DNAPLs, are properly focused.

Coment 8:

The Proposed Pl an should include a continued search for the location of DNAPLs in the
central GSA, and the testing and or devel opnent of new technol ogies to extract DNAPL, unti
noni toring conclusively proves that they are no longer present'in the area. It does not

appear
that the DNAPL problemw || be solved by the Proposed Plan. Wthout renoval of DNAPL, the
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site will act as a continuing source of contam nation, and nay reverse the progress that has
been

made in cleanup over the past several years. Wiile DNAPL or potential DNAPL exists at nany

sites that | amaware of, solutions are elusive w thout knowi ng the precise location. |
suggest the

(Proposed Plan) identify how many quarters (or years) that nmonitoring will be required to
show

that DNAPLs are no | onger present.

Response to Comment No. 8:

As di scussed in Chapters 1 and 4 of the FS, residual DNAPLs nay exist in soil in the
dewat ered zone and/or vadose zone in the central GSA in the vicinity of the Building 875 dry
wel | pad, as discussed in the response to Corment No. 7 (iv). Data fromother nearby wells
and
well's in other source areas allows us to conclude that DNAPLs are confined to the Building
975
dry well area.

The preferred renmedy (Alternative 3b) includes SVE, which has been identified as a
technol ogy that can effectively remediate DNAPLs in the vadose zone (U.S. EPA, 1992d,
1993b). Historical sanpling data indicate that DNAPLs may be in the vicinity of the
Buil ding 875 dry well pad where the SVE renedi ation efforts are concentrated. G ound water
soil, and soil vapor data collected fromother rel ease areas do not indicate that DNAPLs are
present. DOE/LLNL will continue to investigate and eval uate innovative technol ogi es that may
be considered for application at the GSAif they could be inmplenented cost effectively and



expedi te remedi ati on. Throughout the life of the renediation project, continued efforts wl|l
be
nmade to eval uate whether DNAPLs act as a continuing source of contam nation. The
net hodol ogy and schedul e for the evaluation of DNAPLs will be included in the renedia
desi gn
docunent. The objective of these investigations is to validate whether the assessnment of the
| ocation of DNAPLs, as well as efforts to renediate DNAPLs, are properly focused.

. In general, if a ground water VOC concentration is 1 to 10% of the solubility of that VOC
in
ground water, then a DNAPL may be present. Because the aqueous solubility of TCE is
1,100,000 pg/L, TCE concentrations in the range of 11,000 to 110,000 pg/L or greater would
i ndi cate DNAPL. The cl eanup goal s established for ground water (i.e., 5 ug/L for TCE) are
wel
bel ow t he concentrations indicative of DNAPLs (11,000 pg/L for TCE). When VOC
concentrations in ground water have been reduced to cl eanup goals (MCLs), the ground water
extraction and treatnent systen(s) will be shut off and placed on stand-by. Modeling
i ndi cates

that VOC concentrations in ground water in the central GSA should be reduced to MCLs within
55 years following the initiation of renmediation. Ground water in the central GSA will

conti nue
to be nonitored for a period of five years foll owi ng shutdown of the system This will allow
tracki ng of, ground water VOC concentration trends in the Building 875 dry well pad area to
determne if: 1) ground water VOC concentrations in the area indicate DNAPLs, and 2) the
ground wat er renedi ati on goal has been attai ned and mai ntai ned. Shoul d VOC concentrations in
ground water "rebound" or increase above cleanup goals, reinitiation of renediation efforts

will

be di scussed with the regul atory agenci es.

Comment 9.

I am concerned on a nunber of |evels. One of them let ne just use as an exanple the

problermw th dense non-aqueous phase liquids with the concentrations of TCE that you have
at
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. Site 300, there probably are globs of pure TCE in there and as those dissolve over tine it
is

going to continue as its own source of contam nation and in order to get at those, you guys
need

noney for sonething called source investigation. John Ziagos will remenber I ambig on

advocating noney for source investigation to make sure that you have got the information you

need so that you put in the right cleanup technologies in the right places to actually
achi eve a

cleanup. | think it's penny w se and pound foolish to neglect source investigation, so | am

| ooking at the Departnent of Energy's fiscal year 1998 draft priority list and for the one
that's

for the Livernmore Lab Main Site and Site 300. The first tinme | see source investigation, |et
me

just say for the record, this line here is put at a target of what is gonna be 19.4 nillion
dol l ars

they plan to ask for for FY 1998 and everything that falls below this |Iine they are not even



gonna
ask for noney for and the first tinme source investigation is nentioned is about ten listings
bel ow
the line. So, there is not even any consideration that DOE is going to even ask for nobney
t hat
wi || adequately fund source investigation in the tinme franme when you are really gonna need
t hat
noney. So codifying sonething in the' Record of Decision is a way to ensure that that gets
bunped up, because then it becones a | egal requirenment and it suddenly is part of what
becones
necessary and not optional and in ny opinion, sonme of these things, | nean, all of these
that | am
tal ki ng about are necessary.

So then | |ooked at how it rates in the field office where the |ab has to conpete agai nst
the other DOE facilities and its four fromthe bottomon page 5. So if it isn't codified in the
Recog? Deci sion, | kind of think that you are probably not gonna get the noney to do it and you
e goi ng to have on going problens that will threaten the entire cl eanup because there is not
the noney to go out and do the source investigation needed to find the DNAPLs and al so sone of

the other inportant paraneters before cleanup can be acconpli shed.

Response to Comment No. 9:

Based on historical sanpling data described in the response to Conment No. 7 (iv) and our
ext ensi ve source investigations presented in the SWRI and FS, we have concl uded t hat DNAPLs
are confined to the Building 875 dry well pad area in the central GSA. The source of

potentia
DNAPLs in this area was the wastewater disposed in the two forner dry wells 875-S1 and
875-S2 | ocated south of Building 875. No other wells in the GSA have contained VOCs in
ground water indicative of the presence of DNAPLs. Because the source of the DNAPLs has
been confirnmed as the two former dry wells 875-S1 and 875-S2, |ocated south of Building 875,
and anal ytical data confirns that the DNAPLs are confined to the vicinity of the Building
875
dry well pad, no additional source investigation for DNAPLs in the GSA is planned at this
tinme.
TCE concentrations in ground water in GSA nmonitor wells will be nonitored throughout the
life
of remediation. If future ground water analytic data indicate that DNAPLs have m grated or
are
present in other areas of the GSA, changes to the renediati on systen(s) to address the
presence/ renedi ation of DNAPLs will be considered at that tine.

Thr oughout the life of the renediation project, continued efforts will be nade to eval uate
whet her DNAPLs act as a continuing source of contam nation. The net hodol ogy and schedul e
for the evaluation of DNAPLs will be included in the renedial design docurment. The objective
of these investigations is to validate whether the assessnment of the |ocation of DNAPLs, as
wel
as efforts to renedi ate DNAPLs, are properly focused.
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Comment 10:

I think essentially the points that both Peter Strauss and Marylia Kelly have made about
| ooking for these DNAPLs, as they are called, |ooking for the source of contam nation which
obvi ously coul d have an inpact on the cl eanup and how fast or how easy it would be to
achi eve
certain mlestones, which | do believe should be in place, are critical

Response to Comment No. 10:

See responses to Comments Nos. 7 (iv) and 9. The potential presence of DNAPLs in the
central GSA was factored into the ground water nodeling conducted for the sel ected renedy.
This nodeling was the basis for estinmating cleanup tine for the sel ected renedy.

Comment 11:

The Lab nmust denonstrate that natural attenuation is actually occurring at this QU. At the

main site, early nmodeling factored in natural attenuation to calculate cleanup tine. A later
st udy

i nval idated this assunption. There has not been, to the best of my know edge, concl usive

evi dence that natural attenuation is a relevant factor in the cleanup of TCE at Site 300,
al t hough

nodel s on the length of tine for cleanup may use this assunption. For exanple, vinyl
chloride is

a natural breakdown product of TCE. TCE has been found at extrenely high concentrations in

the GSA, yet the baseline health risk assessnent does not include an assessnent of vinyl
chl ori de

because it has not been found at Site 300. Vinyl chloride is a known human carci nogen, and

is
harnful at very | ow concentrations, i.e., 0.5 ppb is the drinking water standard for vinyl
chl ori de.
Response to Comment No. 11
The selected renedy (Alternative 3b) does not rely on natural attenuation as a conponent
of

the renediation of soil or ground water in the GSA. This renedy provides for active
remedi ation
to reduce VOC concentrations in soil and ground water to |levels protective of human health

and
t he environment.
Conment 12:
Sonet hi ng that our group, working with a hydrol ogist, took a look at for the Main Site
cl eanup which you will recall, John Ziagos, but | would like to see you fol ks take a crack
at this

for the GSA and that is taking a | ook at, okay, you have a cost estimate in present dollars.
What
percentage of that is your capital costs and what percentage is M&O costs? How many
extraction wells, etc. do you plan to put in? How many could you put in optinmally and if so,
how
woul d that cut down on your 55-year cleanup tinme and, therefore, perhaps really cut down on
t he amount of cost for the cleanup overall? If it becane a 30-year cleanup with sone nore
extraction wells instead of a 55-year cleanup, perhaps the overall cost would go down
dramatically. | suspect that that's true. Again, this is infornation, that if it were
di scussed and
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anal yzed in your docunents, you could pick up sonme allies in the citizens groups in ternms of
hel pi ng i nmpl enent what DOE calls the accel erated cl eanup

Response to Comment No. 12:

Capital costs represent 18% of the total cost for inplenenting the selected renmedy, while
t he
operation and mai ntenance (O&M costs are 30% of the total., The other 52% consists of
noni toring and contingency (POU treatment, etc.) costs. These percentages for the proposed
alternatives, as well as the selected renmedy, are shown in Figure 5-1 of the FS.

The nunber of extraction wells proposed for the selected renedy is discussed in Section
2.9
of this ROD. The number and | ocation of these extraction wells were based on rhodeling that
was used, in part, to determ ne the optimum configuration and nunber of extraction wells for
t he
nost cost- and time-effective renoval of VOCs fromthe GSA. The nodeling indicated that
i ncreasing the number of extraction wells, fromthe nunber currently proposed, woul d not

significantly decrease cleanup time. However, these nodeling data will be eval uated and

i ncorporated into the final design presented in the Renedial Design docunent. Data obtained
fromfuture well installation may allow DOE/LLNL to optimze wellfield performance

Comment 13:

I wanted just to enphasize a little bit aside fromagreeing on the need for rea

mlestones in

achi evenent in cleanup which should be built in, I amparticularly concerned about the

budgetary aspects of this, and it occurred to ne also that, as Marylia Kelly pointed out,
really 3b

was the only truly legal alternative and | amvery pleased that the lab is, you know,
proceedi ng

forth on that track; but, if you were to consider alternatives anong | egal alternatives, you
m ght

be | ooking at alternatives with different tine schedules and that, of course, also may have

di fferent budget schedul es, you know, the 55-year schedul e versus a 30-year or whatever and

what different anpbunt of technology that needs to be put in at the front end of that and
what ki nd

of schedul e you have.

Response to Comment No. 13:

As part of the nmpodeling conducted to estimate cleanup tines, various nunbers of extraction
wel s were evaluated to estimate the optimum configuration and nunber of extraction wells to
achieve the nost time- and cost-effective cleanup of the GSA. The opti num configurati on and
nunber was included in the ground water extraction conponent of the sel ected renedy
(Alternative 3b). The nodeling indicated that by increasing the nunber of extraction wells

from
that presented in the selected renmedy, the tine and cost of cleanup were not significantly
decreased. Nunerous renedi al technol ogi es were eval uated and screened as part of the GSA FS.
The technologies in the selected renedy represent the best avail abl e technol ogi es, given
site
conditions, currently available. DOE/LLNL will continue to evaluate innovative technol ogi es
for possible use in the GSA if innovative technologies will expedite site cleanup and/or be



nor e
cost effective.
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Conment 14:

The cl eanup standards for TCE and ot her VOCs should be nore stringent. Because the GSA
connects with the regional aquifer, we believe that the cleanup standard should be set at
t he
increnental lifetine cancer risk (ILCR) of one in one mllion (1 X 10 -6). CERCLA gui delines
require cleanup to 1 x 10 -4 to 1 x 10 -6 ILCR The Prelimnary Renedi ati on Goal (PRG for
TCE is the npst current attenpt to define the 1 X 10 -6 cl eanup standard. The PRG for TCE is
1.8 ppb. W believe that PRGs shoul d be adoptedfor VOCs that can migrate to the regiona
aquifer. | note that at two other Superfund sites where | serve as the Technical Advisor
t he
PRPS (in one case a private party, in another the DoD and the City of Tucson) have adopted a
cl eanup standard based on reducing risk to one in one mllion. Thus, it is clear that EPA
and
responsi bl e parties can adopt these stricter standards.

Response to Comment No. 14:

The U. S. EPA, and the State DTSC, and CVRWQCB have concurred with a cl eanup goal of

MCLs for VOCs in ground water in the GSA OU. The CVRWXB's decision to concur with

MCLs as ground water cleanup goals was based on technical and economic information in the

Final FS for the GSA QU. The CVRWXCB stated "LLNL/ DCE presented costs and tine

needed to clean up to MCLs and non-detectable TCE. Based on nunerical fate and transport

nodel i ng, LLNL/DOE showed that concentrations of TCE would be belowthe limt of detection

(0.5 ppb [upg/L) in all but a 12-acre area in the vicinity of the GSA after 55 years of
punpi ng.

The 12-acre area woul d be bel ow the MCLs, except for an approximately 100 ft-square area at
5

to 10 ppb (ng/L. Sinmulation TCE fate and transport for an additional 35 years (without

punpi ng) showed TCE contami nation at or below 1 ppb ([ug/L) except for about a 100 ft-square

area, which would be at or below the MCL. LLNL/DCE al so simulate 90 years of punping,

whi ch showed that TCE concentrations would be at or below 1 ppb (pg/L) in all locations. The
Board agrees that 35 years of additional punping for achieving the snall anount of nass
renoval is not economically feasible. However, LLNL/DCE will be required to reviewthe

renedi al systemevery five years to determne if the remedi al objectives are being net.
LLNL/DCE wi Il optimze the systemor propose an alternative renedial nmethod if the plune is
not being renedi ated as projected.”

MCLs are health based and equival ent to an excess cancer risk of 10 -6, or one in one

mllion,

wi th consideration given to technol ogic and economic factors. U S. EPA Region I X Prelimnary

Renedi ati on Goal s, according to EPA, "can be used as a rapid reference for screening

concentrations in environnental media, as 'triggers' for further investigation at
CERCLA/ RCRA

sites, and as initial cleanup goals, if applicable.” The NCP (U S. EPA, 1990a) states that
" PRGs

shoul d be nodified, as necessary, as nore information becones available during the RI/FS.

Final remediation goals will be determ ned when the renedy is selected." Renediation goals
are



devel oped by consideri ng ARARs under Federal or State environmental |aws. The NCP al so

states that the " 10 -6 risk level shall be used as the point-of-departure for determ ning
remedi ation

goals for alternatives when ARARs are not avail able."
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3.2.2. General Conmmrents
Comment 15:

Al so, as a general coment, | would like to say that for each of the areas of Site 300,

t he

DCE and the lab and the regulators would do well to interface with the DOE fol ks who are

preparing the waste managenent programrati c environmental impact statenent which gives as

one of the potential alternatives, the burial of large anbunts of ash from ni xed waste and
| ow

| evel radioactive waste at Site 300 and how that potential burial of waste would inpact the

cleanup is sonething that they didn't |ook at in the waste nanagenment PEI S and that was one
of

our coments on that, but it's also sonething that you then can't incorporate in talking
about

the cl eanup of these various operable units because, in fact, they didn't even nention where
t hey

planned to dunp it at Site 300. So for each of these, that is a question for you guys to ask
and

get sonme clarification, and if you don't think dunping a | ot of radioactive and stil
possi bly toxic

ash is going to aid the cleanup, you mght have sone allies in the citizens group on that.

Response to Comment No. 15:

Comrent not ed.

Conment 16:
One | ast overarching issue, and there is no delicate way to bring it up so | wll just
bring it

up bluntly. Qur group is really concerned about some of the changes that are being
consi dered

in the Superfund laws and in particular, sonme of the changes that would affect the Livernore
I ab

cl eanup wherein if the state standard was stricter than the federal standard, the federa
standard

woul d becone the only thing that the ab would have to clean up to. There are a nunber of

areas where the Regional Water Quality Control Board and the state DISC have stricter

standards than the federal EPA and achi eving those standards is an inportant part of
achi evi ng

an actual cleanup and so what | think should be investigated is the extent to which witing
t hose

things in the Record of Decision will be one way of protecting against having the standards
be

| owered as the cl eanup goes on, and as we all know, once the standards change, the



Departnments of Energy's target changes and so that target, in terns of how clean is clean
and

what they think they need to clean up to is in danger of becom ng |ower and | ower and the

Record of Decision is the nethod that | see to ensure that today's cleanup standards are the

cl eanup standard's that are net.

Response to Comment No. 16:

If Federal or State regulations were to change in the future, DOE and the regul atory
agenci es
woul d di scuss how t hese changes ni ght affect cleanup. The community woul d be informed of
any regul atory changes that affect cleanup at Site 300. Any proposed changes to the ROD nust
be submitted to the regul atory agencies for review and approval . Fol |l owi ng EPA gui delines
(U.S. EPA, 1991), the lead agency deternines if the proposed ROD change is: 1)
nonsi gni fi cant
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or minor, 2) significant, or 3) fundamental. Community nenbers woul d be inforned of any
ROD change, and woul d be provided with the opportunity to conment on significant or
fundanment al ROD changes. 0

Comment 17:

Qur group has tal ked a nunber of tines of the needfor stable |ong-termfunding and budget
conm trents. Having sone kind of budget schedule for the preferred alternative and any ot her
alternative tinme scenarios would be very useful for citizens to be able to nonitor the

commi t nent
of the DCE and the lab to the cleanup as well as in conbination with achieverent ml estones
and whet her they are on track with that, whether the funding is adequate and so | would
argue
for sone kind of additional information to be included on the budgetary aspect over tine.

Response to Comment No. 17:

DCE cannot legally commit to funding cleanup or any other activities beyond the current
budget year appropriation. However, DOE places a high priority on risk reduction
conpl i ance,
and associ ated environnental cleanup in its annual budget submittals. DCE understands that

cl eanup delays will likely increase the overall cost of the LLNL cleanup as well as other
facilities, so it is in DOE's best interest to support an adequately funded and progressive
cl eanup

effort through its annual Congressional budget request each year. DOE does conmit to request

from Congress, through the O fice of Managenent and Budget, funding necessary to control and

renedi ate contam nant plunmes, both on and offsite. In addition, DOE is also conmitted to

renovi ng contamnants as efficiently as possible using avail able technologies within
budgeti ng

al | ocati ons.
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Table 1. Contanminants of potential concern in ground water in the GSA

Maxi nmum Mean
Cont am nant concentration a concentration a,b 95% UCL a
Central GSA
1,1, 1-trichl oroet hane 2.0 x 10 3 2.93 x 10 -1 1.62 x 10
1, 1- di chl or oet hyl ene 4.0 x 10 3 7.37 x 10 -1 1.18 x 10
ci s-1, 2-dichl oroet hyl ene ¢ 1.0 x 10 3 2.56 x 10 0 3.75 x 10
Acet one 8.2 x 100 4.08 x 10 0 5.78 x 10
Benzene 5.0 x 10 1d
Br onpdi chl or onet hane 3.3 x 10 O 4.05 x 10 -2 6.62 x 10
2
Chl or of orm 7.4 x 10 O 6.10 x 10 -1 8.98 x 10
1
Tetrachl or oet hyl ene 2.5 x 10 4 3.89 x 10 1 7.73 x 10
Tri chl or oet hyl ene 2.4 x 10 5 8.30 x 10 2 3.09 x 10
Tri chl or of | uoronet hane (Freon 113) 1.6 x 10 2 1.07 x 10 1 1.89 x 10
East ern GSA
1,1, 1-trichl oroet hane 9.4 x 10 1 2.93 x 10 -1 1.62 x 10
1, 1- di chl or oet hyl ene 5.0 x 10 -1 4.30 x 10 -1 4.45 x 10
1
1, 2-di chl oroet hyl ene ¢ 6.0 x 10 -1 4.27 x 10 -1 4.41 x 10
1
Br onpdi chl or onet hane 3.3 x 10 O 4.05 x 10 -2 6.62 x 10
2
Chl or of orm 1.4 x 10 1 9.60 x 10 -1 4.25 x 10
Tetrachl or oet hyl ene 4.4 x 10 0 1.32 x 10 O 1.64 x 10
Tri chl or oet hyl ene 6.1 x 10 1 2.66 x 10 1 3.39 x 10

a All units are in ug/L.
b Estinmate of the arithnetic mean of the underlying |og normal distribution

¢ The chem cal 1, 2-dichloroethylene (1,2-DCE) exists as two isoners, cis-1,2-DCE and trans-
1,2-DCE. At various
ti mes throughout the nine years of ground water analysis at Site 300, this chem cal has
been anal yzed for as
1,2-DCE (total), as one or both of the specific isonmers, or as all three. Wen
concentration data were avail able
for one or both isoners, we used those values and onitted the | ess specific analysis for

o O o o



total 1,2-DCE from

further consideration. The exceptions to this were in cases where the concentration
reported for total 1,2-DCE

was greater than that reported for one or both isoners.

d The val ue given for benzene is the maxi num nmeasured concentration for this chenical in
ground water in the
central GSA. This maxim was reported fromthe |last quarter of sanpling data included in
the SWRI dat abase
(first quarter, 1992) (Wbster-Scholton, 1994), and cane fromthe vicinity of the Building
875 forner dry wells.
A mean concentration and a 95% Upper Confidence Linmt (UCL) were not cal cul ated.

1/97/124061: GSA ROD: rtd T-1
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Tabl e 2. Contami nants of potential concern in surface soil ( 0.5 ft) in the GSA

Maxi mum Mean

Cont am nant concentration a concentration a,b 95% UCL a
1,1,1-trichl oroet hane 5.0 x 10 -3 6.85 x 10 -4 1.86 x 10 -3
Acet one 6.0 x 10 -2 3.39 x 10 -2 4.90 x 10 -2
Cadmi um 1.6 x 10 1 6.43 x 10 O 9.31 x 10 O
Chl orof orm 3.0 x 10 -4 3.82 x 10 -4 8.75 x 10 -4
Copper 3.4 x 10 2 3.94 x 10 1 5.67 x 10 1
HVX 2.0 x 10 -2 NA ¢ 2.0 x 10 -2c
Tetrachl or oet hyl ene 3.0 x 10 -2 1.61 x 10 -3 3.58 x 10 -3
Tol uene 6.0 x 10 -3 1.30 x 10 -3 2.86 x 10 -3
Tri chl or oet hyl ene 8.4 x 10 -2 3.75 x 10 -3 1.18 x 10 -2
Tri chl or of | uor onet hane (Freon 113) 1.3 x 10 -2 1.00 x 10 -3 2.19 x 10 -3
Trichlorotrifluoroethane (Freon 11) 7.9 x 10 -2 1.23 x 10 -2 3.84 x 10 -2
Xyl enes (total isoners) 7.0 x 10 -3 1.47 x 10 -3 3.40 x 10 -3
Zinc 8.3 x 10 2 2.06 x 10 2 3.62 x 10 2

a Units are ng/kg.
b Estinmate of the arithnetic mean of the underlying |og normal distribution

c For certain data sets, calculation of an UCL yielded a value greater than the nmaxi mum
neasured concentration.
In those instances, a nmean concentration was not cal cul ated, and the nmaxi mum concentrati on
is given instead
of a UCL.

1/97/124061: GSA ROD: rtd T-2
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Tabl e 3. Contami nants of potential concern in subsurface soil (>0.5-12.0 ft) in the GSA
Qperabl e unit Maxi mum Mean

(Freon 11)

a Units are ng/kg.

regi on Cont am nant concentration a concentration a, b 95%
UCL a
Bui | di ng 875 1,1,1-trichl oroet hane 1.0 x 10 -2 2.13 x 10 -3 4. 38
10 -3
1, 1- di chl or oet hyl ene 5.0 x 10 -4 NC ¢ 5.0
10 -4c
ci s-1, 2-di chl oroet hyl ene 3.0 x 10 -4 1.88 x 10 -4 2.96
10 -4
Chl orof orm 3.0 x 10 -4 1.88 x 10 -4 2.96
10 -4
Tetrachl or oet hyl ene 1.0 x 10 -1 3.28 x 10 -2 7.54
101 -2
Tri chl or oet hyl ene 5.4 x 10 -1 1.74 x 10 -1 4.14
10 -1
Trichlorotrifluoroethane 6.0 x 10 -2 8.03 x 10 -3 1.87
10 -2
(Freon 11)
Debris burial Chloroform 4.3 x 10 -2 1.47 x 10 -3 3.35
10 -3
trenches Met hyl ene chl ori de 1.4 x 10 -2 4.26 x 10 -4 1.74
10 -3
Tetrachl or oet hyl ene 8.8 x 10 -3 1.95 x 10 -3 4,32
10 -3
Tol uene 5.0 x 10 -3 2.73 x 10 -3 3.14
10 -3
Tri chl or oet hyl ene 2.4 x 10 -2 2.43 x 10 -3 4,31
10 -3
Tri chl or of | uor omet hane 3.3 x 10 -3 1.34 x 10 -4 3.95
10 -4
(Freon 113)
Trichlorotrifluoroethane 4.0 x 10 -4 1.20 x 10 -4 1.67
10 -4



b Estinmate of the arithnetic mean of the underlying |og normal distribution

¢ NC = Not calculated. For certain data sets, calculation of a UCL yielded a val ue greater
t han t he
maxi mum measur ed concentrati on (Webster-Scholten, 1994, Appendix P). In those instances, a

mean
concentrati on was not cal cul ated, and the maxi num concentration is given instead of a UCL.
1/97/124061: GSA ROD: rtd T-3
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Tabl e 4. Contaminants of potential concern in VOC soil flux in the GSA

Limt Maxi mum Mean 959% UCL
of
of detection eni ssion rate enission rate a eni ssi on
rate
Cont am nant (rmg/ m 2e5s) (rmg/ m 2e5s) (rmg/ m 2e5s) (mg/ m
2¢53)
Central GSA
1,2,4-trimethyl benzene 1.05 x 10 -6 9.19 x 10 -6 1.25 x 10 -6 2.00 x
10 -6
1, 3,5-trinmethyl benzene 1.10 x 10 -6 2.00 x 10 -6 NA b 2.10 x
10 -6
Benzene 6.79 x 10 -7 2.39 x 10 -5 1.73 x 10 -6 3.64 x
10 -6
Met hyl ene chl ori de 9.50 x 10 -7 5.20 x 10 -5 4.36 x 10 -6 1.69 x
10 -5
Tol uene 8.01 x 10 -7 3.59 x 10 -6 1.03 x 10 -6 1.37 x
10 -6
Tri chl or oet hyl ene 1.13 x 10 -6 3.73 x 10 -6 3.33 x 10 -7 1.11 x
10 -6
Trichlorotrifl uoroethane 1.70 x 10 -6 3.88 x 10 -4 7.49 x 10 -5 2.22 x
10 -4
(Freon 113)
m and p-xyl enes 9.58 x 10 -7 5.27 x 10 -6 1.11 x 10 -6 1.97 x
10 -6
o- xyl enes 9.58 x 10 -7 2.43 x 10 -6 5.15 x 10 -7 9.35 X
10 -7
East ern GSA
1,1, 1-trichl oroet hane 1.18 x 10 -6 1.32 x 10 -6 1.11 x 10 -6 1.32 x
10 -3
1,2,4-trichl orobenzene 1.09 x 10 -6 2.11 x 10 -6 1.11 x 10 -6 1.36 x

10 -6



10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

Di chl or odi f| uor onet hane 1.09
-6

(Freon 12)

Met hyl ene chl ori de 8.67
-5

Styrene 9. 07
-6

Tol uene 8.34
-6

Tri chl or oet hyl ene 1.18
-6

Trichlorotrifluoroethane 1.77
-5

(Freon 113)

m and p-xyl enes 9.98
-6

o- xyl enes 9.98
-6

Buil ding 875 dry well area

1,2,4-trimethyl benzene 1.09
-6

Chl or onet hane 4.63
-7

Di chl or odi f| uor onet hane 1.09
-6

(Freon 12)

Et hyl benzene 9.98
-6

Met hyl ene chl ori de 7.71
-5

Tetrachl or oet hyl ene 1.54
-6

Tol uene 8.34
-6

Tri chl or oet hyl ene 1.18
-5
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Tabl e 4. (Conti nued)

Limt Maxi mum Mean 95% UCL

° of detection em ssion rate em ssion rate a em ssion
;at: Cont am nant (rmg/ m 2e5s) (rmg/ m 2e5s) (nmg/ m 2e5s) (mg/ m
*s

Buil ding 875 dry well area

(Conti nued)

Trichlorotrifluoroethane 1.82 x 10 -6 8.06 x 10 -5 2.86 x 10 -5 3.96 x
10 -5 (Freon 113)

m and p-xyl enes 9.98 x 10 -7 1.83 x 10 -5 2.98 x 10 -6 1.30 x
10 -5
10 -6 o- xyl enes 9.98 x 10 -7 3.37 x 10 -6 7.03 x 10 -7 1.39 x

a Estimate of the arithmetic nmean of the underlying | og nornmal distribution

b For certain data sets, calculation of an UCL yielded a value greater than the maxi num
neasured concentration.
In those instances, a nmean concentration was not cal cul ated, and the nmaxi mum concentrati on
is given instead
of a UCL.

1/97/124061: GSA ROD: rtd T-5

<I MG SRC 97043S>

<I MG SRC 97043T>

<I MG SRC 97043U>

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit, Site 300
January 1997

Tabl e 6. (Continued)

Addi tive increnenta
Pot ent i al excess lifetine Addi tive
Location of related tables in
exposur e pat hway cancer risk estimte hazard i ndex
supporting docunents



Adult Onsite Exposure in the GSA 9 x 10 -7 9.8 x 10 -3
FS:

Tabl e 1-37
SWRI (Chapter 6):

Tabl e 6-55

Potential residential exposure to contam nated ground water
FS:

that originates in the GSA at:
Tabl e 1-26

a) Central GSA site boundary a) 7 x 10 -2 a) 5.6 x 10 2
SWRI (Appendi x P)

b) Eastern GSA site boundary b) 5 x 10 -5 b) 5.0 x 10 -1
Tabl es P-27-6.5

c) Wll CDF-1 c) 1 x 10 -5 c) 1.4 x 10 -1
P-27-6.6

d) wll SR-1 d) 2 x 10 -5 d 1.6 x 10 -1
P-27-6.7
P-27-6-8
P-27-6.13
P-27-6. 14
P-27-6. 15
P-27-6. 16

Not es:

ACS = Adult Onsite.
FS - Final Feasibility Study for the General Services Area, LLNL Site 300 (Rueth and

Berry, 1995).

GSA = Ceneral Services Area.

SWRI = Final Site-Wde Renedial Investigation Report, LLNL Site 300 (Wbster-Scholten
1994).

VOC = Vol atile Organi c Conpound.
UCRL- AR- 124061 Final ROD for the GSA Qperable Unit, Site 300 January 1997

Table 6. Cancer risk and hazard i ndex sunmary, and reference list for the GSA QU

Additive increnmenta

Pot ent i al excess lifetine
Addi tive Ref erences for related tables
exposur e pat hway cancer risk estimte
hazard i ndex i n supporting docunents

I nhal ation of VOCs that volatilize fromsoil to outdoor air in the 2 x 10 -7



6.2 x 10 -3 FS:

vicinity of the Building 875 dry well area in the central GSA
Tabl es 1-28

(ACS exposure)

1-31

1-34

I nhal ation of VOCs that volatilize fromsoil to outdoor air in the
1.2 x 10 -3 FS:

vicinity of the central GSA (ACS exposure)

Tabl es 1-29

1-32

1-35

I nhal ation of VOCs that volatilize fromsoil to outdoor air in the
1.3 x 10 -3 FS:

vicinity of the eastern GSA (ACS exposure)

Tabl es 1-30

1-33

1-36

I nhal ation of VOCs that volatilize fromsubsurface soil into the
3.0 x 10 -1 SWRI (Chapter 6):

i ndoor air of Building 875 in the central GSA (ACS exposure)
Tabl e 6-51

Appendi x P

Tabl es P-27-6.1

P-27-6-10

Potential AOCS exposure to contaminants in, surface soil (0 to

FS:
0.5 ft) in the GSA for

Tabl e 1-25

SWRI (Appendi x P)

a) inhalation of particul ates resuspended fromsurface soil, and
a) 5.6 x 10 -5 Tabl es P-27-6

b) ingestion and dernal adsorption to surface soi

b) 8.5 x 10 -3 a) P-27-6.11

b) P-27-6.12

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit, Site 300

Table 7. Summary of GSA QU renedial alternatives.

Alternative 1: No action e Monitoring

7 x 10 -7
2 x 10 -7
1 x 10 -5
a) 2 x 10 -7

b) 2 x 10 -10

January 1997

- Quarterly water |evel measurenments of nmonitor wells

and
supply wells.

- Periodic ground water sanpling and anal ysis of

noni tor wells
and supply wells.

- Q¥ QC sampl es.



nonitoring to reach

Al ternative 2: Exposure
control

of fsite water-

concentrations

nonitoring to reach

Al ternative 3a: Renediation
and protection of the Tnbs 1

regi onal aquifer

wat er extraction

(19 shal | ow

well (Tnbs 1

air stripping,
t echnol ogi es.

at the centra

aqui fer until VOC

until ground

protective of

Mg/ L) .

1-97/124061: GSA ROD: rtd

* Adm nistrative controls
- Fencing and warni ng signs around site.
- Full-tinme security guards on site.
e Continued ecol ogi cal surveys.
O her
- Well and punp mai nt enance.
- Reporting.
- Project managenent.
- Dat abase managenent.

- QA/QC review.

Model ed project life: 80 years of ground water
MCLs.

Al elements of Alternative 1 plus:

e Contingency PQU treatnent

- Install and operate POU GAC treatnent systemfor

supply wells CDF-1, CON-1, and SR-1 if VOC

exceed MCLs.
Model ed project life: 80 years of ground water

MCLs.
Al elements of Alternative 2 plus:
G ound water extraction well installation

- Install four new ground water extraction wells.

- Convert six existing nonitor wells to ground
wel s and one to an injection well

. Ground water extraction and treatnment

- Extract ground water from 20 extraction wells
alluvial, 1 Tnbs 1 regional) and reinject into 1

regi onal ).
- Install new ground water treatnment systens using

VOC adsorption, and/or other appropriate
Desi gn capacity woul d be approxi mately 15+ gpm

GSA and 46+ gpm at the eastern GSA
- Extract ground water from Tnbs 1 regiona

concentrations reach MCLs.
- Extract ground water fromthe alluvial aquifer

wat er VOC concentrations are reduced to | evels

the Tnbs 1 regional aquifer (approxinmtely 100

T-11



UCRL- AR- 124061
Table 7. (Continued)

Al ternative 3b: G ound
wat er plunme renedi ation

1-97/124061: GSA ROD: rtd

UCRL- AR- 124061

Final ROD for the GSA Qperable Unit, Site 300 January 1997

e Soil vapor extraction (SVE) and treatnent
- SVE from seven existing wells.
- SVE and treatnent using existing systemuntil vapor
concentrations reach | evels that prevent recontam nation of
ground wat er above MCLs, and to reduce inhalation risk in

Bui | di ng 875.
« O her
- Permtting.

- Ground water treatnent system and SVE system nmi nt enance
Project life: 10 years of SVE, 10 years of ground water extraction and
treatment at the eastern GSA and 30 years at the central GSA, and
70 years of ground water nonitoring to reach MCLs.

Al elenments of Alternative 3a plus:
. Conti nued ground water extraction and treatnent at the centra

GSA until ground water VOC concentrations are reduced to MCLs.
Project life: 10 years of SVE, 10 years of ground water extraction and
treatment at the eastern GSA and 55 years at the central GSA, and
60 years of ground water nonitoring to reach MCLs.

T-12
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Tabl e 8. Conparative evaluation of renedial alternatives for the GSA QU

Overall protection
Long-term Reduction in
Al ternative of human health and Conpl i ance Short-term
ef fectiveness and cont am nant vol une,

envi r onnent wi th ARARs ef fecti veness

per manence toxicity, and nobility | mpl enentability Cost a,b
Al ternative 1 Human heal t h: Criterion may Protective of site workers Not
ef fective. Dependent on | mpl enent abl e 3. 47
No action No be met ¢ and the conmunity during

natural attenuation

and degradati on.

noni toring by preventing

Envi ronnent: No potential exposure through

the use of adm nistrative
controls and/or use of
protective equi pment.

Ground water and air risks
not addressed.



Al ternative 2 Human heal t h: Criterion may Protective of site workers

Ef fective for ground Dependent on | mpl enent abl e 3.69
Exposur e Air No be met ¢ and the conmunity during
ri sks at existing natural attenuation
control Ground water: exposure through the use of
reducti on of VOC and degradation
Yes d adm nistrative controls
or air risk
Envi ronnent: No and/ or use of protective
equi pnent .

Addr esses ground wat er

risk with PQU treatnent at
exi sting water-supply
wel I s. Does not address air

risk.
Al ternative 3a Human heal t h: Criterion may Protective of site workers
Ef fective for air and Reduction in shall ow | mpl enent abl e 17.17
Renedi ati on Air: Yes be et and the conmunity during
water risk in unsat ur at ed zone,
and Ground water: Yes renmedi al action by
Tnbs 1 aquifer. and shal |l ow and deep
protection of preventing potentia
not be effective for aquifer
t he regi onal Envi ronnent: Yes exposure through the use of
water risk in cont ami nati on;
aqui fer adm nistrative controls
shal | ow aquifer in the partially dependent

and/ or use of protective
central GSA on natura

equi pnent .
att enuati on and

degr adat i on.

wat er and soi

Addresses site risks with
extraction

active renedi ati on of soi
i ncreases source

and ground water.
removal effectiveness.
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Tabl e 8. (Conti nued)

Overall protection
term Reduction in
of human health and Conpl i ance Short-term
ef fecti veness and cont am nant vol une,

wat er
term

nass

ground
t he

May

ground

G ound

vapor

Long-



Alternative envi r onnent with ARARs ef fecti veness

per manence toxicity, and nobility | mpl enentability Cost a,b

Alternative Hurman heal t h: Criterion net Protective of site workers Effective
for air and Reduction in shall ow | mpl enent abl e 18. 90

3b Air Yes and the conmunity during ground
wat er risks. unsat ur at ed zone,

Ground wat er Ground water: Yes renmedi al action by Ground
wat er and soi | and shal | ow and deep

and soi | preventing potential vapor
extraction aqui fer

renmedi ati on Envi ronnent: Yes exposure through the use of address al
soil and cont am nati on

of both adm nistrative controls ground
wat er

shal | ow and and/ or use of protective
cont am nati on.

regi onal equi pnent .

aqui fers Addresses site risks with

active renedi ati on of soi
and ground water.

a Estinated total present worth in mllions of 1995 dollars. Overall cost is highly dependent
on the required |l ength of punping tine.
b The estimated costs for all alternatives presented in this ROD are slightly |ower than the
costs presented in the GSA FS and PP. This is due to nodifications to the

1) contingency PQU treatment conponent based on negotiations with the well owner, and 2)
ground wat er nonitoring conponent based on changes nade to the eastern and

central GSA treatnent facility permt nonitoring programrequirenents.
¢ Relies solely on natural attenuation and degradation to conply with Safe Drinking Water Act,
Basin Plan, and State Resol utions 68-16 and 92-49.
d Protective of human health for ingestion of ground water from existing water-supply wells.
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Tabl e 9. Chemi cal -specific ARARs for potential chem cals of concern in ground water at the
GSA QU

Cancer Federal MCL State
Chemi cal of concern group a (mng/ L) MCL (ug/ L)

1,1,1-trichl oroet hane D 200 200
1, 1- di chl or oet hyl ene C 7 6
ci s-1, 2-di chl oroet hyl ene D 70 6
Benzene A 5 1
Br onodi chl or onet hane B2 100 b 100b
Chl orof orm B2 100 b 100b
Tetrachl or oet hyl ene B2-C 5 5
Tri chl or oet hyl ene B2-C 5 5

a Integrated Risk Information System (IR S) database naintai ned by the U S. EPA
U. S. EPA cancer group:
A = Known car ci nogen.
B2 = Probabl e carci nogen.
C = Possi bl e carci nogen
D = Noncar ci nogen
b Total trihal onethanes.



NA = Not avail abl e.
Mg/ L = Mcrograns per liter

1-97/124061: GSA ROD: rtd T-15
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Table 10. Selected remedy (Alternative 3b): Capital costs for source nass renoval and
plume migration prevention in the GSA QU

Unit price
Tot al
Quantity Unit type (1995 9)

(1995 %)

Capital costs

Central GSA
Ground water and soil vapor extraction system najor
equi pnment costs (MEC)
Wl | head vaults, valves, sanpling ports, gauges 7 previously installed
Addi ti onal well head vaults, valves, sanpling ports,
gauges 10 each 1, 500
15, 000
El ectrical line and conduit 1, 200 f oot 1.75
2,100
2-in. polyvinyl chloride (PVC) piping 1, 200 f oot 1.50
1, 800
El ectric subnersible punps (1 /2 horse power [hp]) 10 previously installed
Addi tional electric subrersible punps (1/2 hp) 10 each 800
8, 000
PVC pi pe fittings, unistrut 1 | ot 10, 000
10, 000
SVE bl ower system (5 hp) 1 each 2,000
2,000
SVE pitot tubes, vacuum gauges, sanpling ports Previously installed
SVE treatnment MEC
Moi st ure accunul ati on assenbly, carbon canister
hookup Previously installed
Vapor - phase carbon canisters (1,000 |b) 3 each 6, 000
18, 000
SVE nmani fol d, piping Previously installed

Ground water treatnment NMEC



Particulate filter assenbly
3,700

Lowprofile tray air stripper (includes blower and
transfer punps, total of 7 hp)
20, 000

Car bon di oxi de injection equi pnent
1, 500

Di scharge storage tank (20,000 gal.)

Di scharge pump (15 hp)

Moi st ure accunul ati on assenbly, carbon canister
hookup

1,100

Air heater (700 W
500

Vapor - phase carbon canisters (140 |b)

Mani fol d, pi pi ng, val ves, gauges, sanpling ports,
totalizer, controllers

15, 000

Di scharge piping and fittings

1 each

1 each

1 each

Previously installed

Previously installed

1 each

1 each

Previously installed

1 | ot

Previously installed

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit, Site 300

Tabl e 10. (Conti nued)
Tot al

(1995 $)

Quantity Unit type

East ern GSA

Ground water extraction and treatnent system MEC
Wl | head vaults, valves, sanpling ports, gauges
El ectrical |ine and conduit

El ectric subnersible punps (1/2 hp)

2-in. PVC piping

PVC pi pe fittings, unistrut

Particulate filter assenbly
3,700

Lowprofile tray air stripper (includes blower and
transfer punps, total of 7 hp)

3 previously installed
Previously installed
3 previously installed
Previously installed
Previously installed

1 each

1 each

3, 700

20, 000

1,500

1,100

500

15, 000

January 1997

Unit price

(1995 $)

3, 700

20, 000



20, 000

Moi sture accunul ati on assenbly, carbon canister

hookup 1 each
1,100

Vapor - phase carbon canisters (140 |b) Previously installed
Mani fol d, pi ping, val ves, gauges, sanpling ports,

totalizer, controllers Previously installed
Di scharge piping and fittings Previously installed

Total MEC for eastern GSA ground water treatnent
system
24, 800

Total MEC for GSA ground water extraction and SVE
treatnent systens
123, 500

El ectri cal conponents (20% of MEC)
24,700

Installation cost (58% of MEC)
71, 630

Maj or equi pnent installed cost (Ml Q)
219, 830

Q her capital costs

Wel | s/ bori ngs

G ound water extraction well installation and

devel opnent 4 wel |
40, 000

Pi ezoneter installation and devel opnent 10 wel
100, 000

Soil boring and initial water sanple anal yses 14 wel
21, 000

Soi |l disposal (Class II1) 35 cu yard
700

Hydraulic test for ground water extraction wells 10 wel
30, 000

Hydraulic test for reinjection well 1 wel
5, 000

Hydraulic test for piezoneters 10 wel
15, 000

Structures

1,100

10, 000

10, 000

1,500

20

3, 000

5, 000

1,500
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Tot al

(1995 %)

Equi pnrent building for central GSA SVE treatnent
system

300, 000

Equi pnrent building for central GSA ground water
treatnent system

300, 000

Equi pnent buil ding for eastern GSA ground water
treatnent system

300, 000

Geot echni cal testing
60, 000

Conti ngency PQU ground water treatnent system for
offsite water-supply wells CDF-1, CON-1, and SR-1

Vel | head nodification
3, 000

Particulate filter
6, 000

Aqueous- phase carbon beds (1,000 |b)
36, 000

Doubl e- cont ai nnent skid (8 x 15')
12, 000

System pl unbing, totalizer, fittings
6, 000

Total field costs (TFCQ)
1, 454, 530

Pr of essi onal envi ronmental services

Desi gn/ assist with project managenent
50, 000

Permtting
50, 000

Start-up | abor and anal yses
60, 000

SVE performance eval uation
25, 000

Total professional environmental services
185, 000

Site 300

Quantity

January 1997

Unit type

each

each

each

each

each

each

each

each

| ot

Unit price

(1995 $)

300, 000

300, 000

300, 000

20, 000

1, 000

2,000

6, 000

4, 000

2,000



LLNL tax (11% of total field costs and professiona
envi ronnental services)

180, 348

LLNL Environnmental Restoration Division (ERD)

t eam

Full-tinme enpl oyee (FTE) 3

180, 000 540, 000

Renedi al Desi gn Report

300, 000

Total LLNL ERD team

840, 000

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit, Site 300

Tabl e 10. (Conti nued)

Unit price Tot al

Quantity
(1995 %) (1995 %)
LLNL technical support services
LLNL Pl ant Engi neering planning and Title I, Il, and Il
servi ces 5
180, 000 900, 000

Total LLNL support services
900, 000

Total capital costs
3, 559, 878

Qperation and nmai ntenance (O&\V) costs

FTE

January 1997

Unit type

FTE

Fi xed O&M costs for soil vapor and ground water extraction and treatnent

Fi xed annual O8&M costs for SVE

Electricity 30, 000
0.07 2,100

El ectrical capacity charge 3.7
36 133

SVE air sanpling analysis 12

560 6, 720

kw- h

kw

event



Mai nt enance materials (10% of total installed MEC
8, 200

LLNL tax (11% of outside charges)

1,887

Proj ect managenent

238, 500 35, 775

System optim zation, engi neer
173, 500 34, 700

Well field optimzation, hydrogeol ogi st
173, 500 17, 350
Qperating | abor

129, 800 38, 940

Clerica

92, 600 9, 260

Mai nt enance | abor (15% of total installation cost)
7,134

Total fixed annual SVE O&M costs
162, 199

Total present worth of fixed O&%M for soil vapor
extraction, years 1-10 (factor = 8.317)
1, 349, 010

Fi xed annual ground water extraction and treatnent
&M for central GSA

Electricity
0.07 11, 900
El ectrical capacity charge

36 776

Scal e prevention/recarbonation
0. 60 2,400

Ground water treatnment systemair sanpling analysis
560 6, 720

Ground water treatment system anal yses (water only)
200 2,400

Mai nt enance materials (10% of total installed MEC
16, 300

LLNL tax (11% of outside charges)
4, 455

Proj ect managenent
238, 500 23, 850

System optim zation, engi neer
173, 500 26, 025

0.15

0. 20

0.10

0. 30

0.10

170, 000

21.6

4, 000

12

12

0.10

0.15

FTE

FTE

FTE

FTE

FTE

kw- h

kw

b CO2

event

event

FTE

FTE
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Unit price Tota

(1995 %) (1995 %)

Well field optimzation, hydrogeol ogi st
173, 500 26, 025

Qperating | abor

129, 800 38, 940

Clerica

92, 600 9, 260

Mai nt enance | abor (15% of total installation cost)
14,181

Total fixed annual ground water extraction and
treatnent O&M for central GSA
183, 232

Total present worth of annual ground water treatnent
&M for central GSA, years 1-55 (factor = 24.264)
4,445, 937

Fi xed annual ground water extraction and treatnent
&M for eastern GSA

Electricity
0.07 4,200

El ectrical capacity charge
36 274

Scal e prevention/recarbonation
0. 60 7,200

Ground water treatnment systemair sanpling analysis
560 6, 720

Ground water treatment system anal yses (water only)
200 2,400

Mai nt enance materials (10% of total installed MEC
10, 000

LLNL tax (11% of outside charges)
3, 387

Proj ect managenent
238, 500 23, 850

System optim zation, engi neer
173, 500 26, 025

Site 300

Quantity

0.15

0. 30

0.10

60, 000

7.6

12, 000

12

12

0.10

0.15

January 1997

Unit type

FTE

FTE

FTE

kw- h

kw

b CO2

event

event

FTE

FTE



Well field optimzation, hydrogeol ogi st

173, 500 26, 025
Qperating | abor

129, 800 38, 940
Clerica

92, 600 9, 260

Mai nt enance | abor (15% of total installation cost)
8, 700

Total fixed annual ground water extraction and
treatnent O&M for eastern GSA

166, 981

Total present worth of annual ground water treatnent
&M for eastern GSA, years 1-10 (factor = 8.327)

1, 390, 453

Total present worth of fixed O&M costs for 55 years
7,185, 400

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit,
Tabl e 10. (Conti nued)

price Tot a

(1995 $)

0.15

0. 30

0.10

Site 300

Quantity

FTE

FTE

FTE

January 1997

Unit type

Uni t

(1995 $)

Vari abl e operating costs for soil vapor and ground water extraction and treatnment

Annual costs, year 1
SVE repl acement of GAC 3,950

Ground water treatnment systemreplacenent of vapor
phase GAC 650

Total annual costs, year 1

Total present worth, year 1 (factor = 0.966)

Annual costs, year 2

SVE repl acement of GAC 980

Ground water treatnment systemreplacenment of vapor
phase GAC 650

Total annual costs, year 2

Total present worth, year 2 (factor = 0.934)

b

2.

2.

2.30

2.30

30

30

9, 085

1,495
10, 580
10, 220

2,254

1, 495
3,749
3,502



Annual costs, year 3
SVE repl acement of GAC 490

Ground water treatnment systemreplacenment of vapor
phase GAC 650

Total annual costs, year 3

Total present worth, year 3 (factor = 0.902)

Annual costs, year 4

SVE repl acement of GAC 125

Ground water treatnment systemreplacenment of vapor
phase GAC 650

Total annual costs, year 4

Total present worth, year 4 (factor = 0.871)

Annual costs, year 5

SVE repl acement of GAC 60

Ground water treatnment systemreplacenment of vapor
GAC 650

Total annual costs, year 5
Total present worth, year 5 (factor = 0.842)

Annual costs, years 6-10

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit,
Tabl e 10. (Conti nued)

price Tot a

Quantity

(1995 $)

SVE repl acement of GAC 5
2.30 12

Ground water treatnment systemreplacenent of vapor
phase GAC 325
2.30 748

Total annual costs, years 6-10
759

Total present worth, years 6-10 (factor = 3.801)
Annual costs, years 11-30

Ground water treatnment systemreplacenment of vapor

2.30

2.30

2.30

2.30

2.30

2.30

Site 300 January 1997

Unit type

b

2,885

1,127

1,495
2,622
2, 365

288

1, 495
1,783
1, 553

138

1, 495
1, 633
1,375

Uni t

(1995 $)



phase GAC 75 I b
2.30 173

Total annual costs, years 11-30
173

Total present worth, years 11-30 (factor = 10.075)
1,738

Annual costs, years 31-55

Ground water treatnment systemreplacenent of vapor

phase GAC 5 I b
2.30 12

Total annual costs, years 31-55
12

Total present worth, years 31-55 (factor = 5.872)
68

Total present worth of variable operating costs for
soi | vapor and ground water extraction and treatnent
23,705

Ground water and soil vapor nonitoring

Annual costs, years 1-10

SVE vapor VOC anal ysi s 84 each
110 9, 240

VOC anal ysi s (EPA Met hod 601) 206 each
50 10, 300

VOC anal ysi s (EPA Met hod 602) 12 each
50 600

Annual spring water sanple anal yses 3 suite
545 1,635

QY QC anal yses (10% of anal ytic costs)

2,178

Quarterly nonitoring reports 4 report
15, 000 60, 000

LLNL tax (11% of outside charges)

9, 235

Mont hly SVE vapor sanple collection 7 wel
375 2,625

Quarterly water |evel neasurenments (including 10

pi ezonet ers) 111 wel
62. 50 6, 938

Quarterly ground water sanple collection 7 wel

500 3, 500



Sem annual ground water sanple collection 89 wel
250 2,250

Annual ground water sanple collection 12 wel
125 1, 500

Annual spring water sanple collection 3 spring
125 375

Mai nt enance of ground water sanpling system 101 wel
430 43, 430

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit, Site 300
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Tabl e 10. (Conti nued)

Uni t
price Tot al
Quantity Unit type

(1995 %) (1995 %)

Proj ect managenent 0. 35 FTE
238, 500 83, 475

Total annual costs, years 1-10
257, 280

Total present worth, years 1-10 years (factor = 8.317)
2,139, 796

Annual costs, years 11-55

VOC anal ysi s (EPA Met hod 8010) 128 each
50 6, 400

VOC anal ysi s (EPA Met hod 8020) 12 each
50 600

Annual spring water sanple anal yses 3 suite
545 1,635

QY QC anal yses (10% of anal ytic costs)
864

Annual nonitoring report 1 report
15, 000 15, 000

LLNL tax (11% of outside charges)
2,695

Quarterly water |evel neasurenents (including 10

pi ezonet ers) 111 wel
62. 50 6, 938

Sem annual ground water sanple collection 39 wel

250 9, 750



Annual ground water sanple collection
125 6, 250

Annual spring water sanple collection
125 375

Mai nt enance of ground water sanpling system
430 39, 130

Proj ect managenent
238, 500 83, 475

Total annual costs, years 11-55
173, 111

Total present worth, years (factor=15.947)
2,760, 598

Annual costs, years 56-60

VOC anal ysi s (EPA Met hod 601)
50 5, 550

VOC anal ysi s (EPA Met hod 602)
50 600

Annual spring water sanple anal yses
545 1,635

QY QC anal yses (10% of anal ytic costs)
779

Annual nonitoring report
15, 000 15, 000

LLNL tax (11% of outside charges)
2,592

Quarterly water |evel neasurenments (including 10

pi ezonet ers)
62. 50 6, 938

Sem annual ground water sanple collection
250 9, 250

Annual ground water sanple collection
125 4,625

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit,
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Tabl e 10. (Conti nued)

price Tot al

(1995 $) (1995 $)

50

91

0.35

111

12

111

37

37

Quantity

Site 300

wel

spring

wel

FTE

each

each

suite

report

wel

wel

wel

Unit type

Uni t



Annual spring water sanple collection 3 spring
125 375

Mani nt enance of ground water sanpling system 74 wel |
430 31, 820

Proj ect managenent 0. 15 FTE
238, 500 35, 775

Total annual costs, years 56-60
114,938

Total present worth, years 56-60 years (factor = 0.681)
78, 273

Total present worth of ground water and soil vapor

nonitoring for 60 years (5 years after reaching MCLs)
4,978, 667

Conti ngency costs and totals

Subtotal present worth of Alternative 3b
15, 747, 651

Conti ngency (20%
3,149, 530

Total present worth of Alternative 3b

18, 897, 181
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Table 11. ARARs for the selected renedy at the GSA QU

Application to the

Action
Descri ption

Ground water extraction

treat nent standards
potential drinking
setting MCLs

water in the GSA QU
Goal s

used as

Those

GSA QU are

Sour ce
sel ected renedy

Feder al

Safe Drinking Water [42
As part of the sel ected renedy,
USCA 300 and 40 CFR 141.11-
VOC concentrations will be
141.16, 141.50-141.51]
reduced to MCLs in all ground
(Appl i cabl e: Chemi cal - specific)

January 1997

Est abl i shes

for current

wat er sources by

and non-zero Maxi mum
Cont am nant Level
(MCLGs), which are

cl eanup standards.
standards for the

listed in Table 9 of



t he ROD.

of

cl eanup and
resulting
wast e t hat

water quality.

treatnent standards
potential drinking
setting MCLs

cl eanup

standards for

listed in Table 9

of the

remedi al

St ate:
State Water Resources Contro
Al'l cleanup activities associated
Board (SWRCB) Resol ution 92-49
with inplenmentation of the
(Appl i cabl e: Chemi cal - specific)
sel ected renedy will be

conduct ed under the supervision

of the CVRWXCB

Cal. Safe Drinking Water

As part of the sel ected renedy,
[California Health and Safety

concentrations will be reduced to
Code Section 116365]

MCLs in all ground water in the
(Appl i cabl e: Chemi cal - specific)
GSA QU

Chapter 15, Code of California
During and after conpletion of
Regul ations (CCR), Title 23,
t he sel ected renedy,
Secti ons 2550.7, 2550.10

concentrations of VOCs in in situ

(Appl i cabl e: Chemi cal -specific)

ground water w |l be neasured.

UCRL- AR- 124061
Tabl e 11. (Conti nued)
Application to the

Action
Descri ption

Ground water extraction (cont.)

beneficial uses and
obj ectives for
surface waters

Val | ey Regi on as

Final ROD for the GSA Qperable Unit, Site 300

Sour ce
sel ected renedy

State: (cont.)

Water Quality Control Plan
As part of the sel ected renedy,
(Basin Plan) for CVRWXB
VOC concentrations in ground

water will be renediated to
(Appl i cabl e: Chemi cal - specific)
levels listed in Table 9.

i mpl enentation plans to

Requi res oversi ght
i nvestigations and
abatement activities
from di scharges of

af fect or threaten

Est abl i shes

for current

wat er sources by

whi ch are used as

st andards. Those

the GSA QU are

of the ROD

Requi res monitoring
effectiveness of the

acti ons.

January 1997

Est abl i shes
water quality
ground wat er and
in the Centra
wel | as

neet water quality



obj ectives and
uses.

SWRCB Resol ution 88-63
ground and As part of the selected renedy,
VOC concentrations will be
(Appl i cabl e: Chemi cal -specific)
reduced to | evels protective of

the State as
sources wth
drinki ng water beneficial use as
described in Section 2.10. 1.
Soi | vapor extraction St ate:

Water Quality Control Plan
As part of the sel ected renedy,

(Basin Plan) for CVRWXB
VOC concentrations in soil vapor

beneficial uses and
obj ectives for
surface waters will be renediated to | evels

(Appl i cabl e: Chemi cal - specific)
Val | ey Regi on, as protective of ground water
i mpl enentation plans to (MCLs) .

obj ectives and

uses.
Chapter 15, CCR, Title 23,
of the During and after conpletion of
Secti ons 2550.7, 2550.10
renedi al t he sel ected renedy,

concentrations of contani nants
(Appl i cabl e: Chemi cal - specific)
inin situ vapor will be

neasur ed.
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Table 11. (Conti nued)

Application to the
Action Sour ce

Descri ption sel ected renedy
Conti ngency PQU treat nent at State:
wat er -supply wells

Cal. Safe Drinking Water Act

As part of the sel ected renedy,

(California Health and Safety
VOC concentrations will be

Code Section 116365)

chemi cal -specific

dri nki ng

protect beneficia

Desi gnat es al
surface waters in
dri nki ng wat er

speci fic exceptions.

Est abl i shes

water quality
ground water and
in the Centra

wel | as

neet water quality

protect beneficia

Requi res monitoring
ef fecti veness of the

acti ons.

January 1997

Est abl i shes
standards for public

wat er systens by



setting MCL reduced to MCLs by PQU
treatment at existing water-

(Appl i cabl e: Chemi cal - specific)
supply wells, if necessary.

SWRCB Resol ution 92-49

of Al'l cleanup activities associated
cl eanup and with inplenmentation of the
(Appl i cabl e: Chemi cal - specific)
resulting sel ected renedy will be
wast e t hat conducted with oversight by the
water quality. CVRWQCB
Treated ground wat er discharge State
SWRCB Resol ution 68-16
quality In the context of the selected
wat er be renedy, this is applicable to the
(Anti-degradation policy)
maxi mum di scharges of treated ground

wat er. The eastern GSA ground
(Appl i cabl e: Chemi cal - specific)
wat er treatnent system (GATS)
di scharges treated water to Corra
Hol | ow Creek under the
requi renents of the current
NPDES permt issued by the
CVRWXCB. The central GSA
GW'S di scharges to bedrock in
an onsite canyon under the

requi renents of the current

Subst antive Requirenments issued

by the CVRWOCB.
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Tabl e 11. (Conti nued)
Application to the

Action Sour ce
Descri ption sel ected renedy

goal s.

Requi res oversi ght
i nvestigations and
abatement activities
from di scharges of

af fect or threaten

Requi res that high
surface and ground
mai ntai ned to the

ext ent possi bl e.

January 1997



Treated ground water reinjection Federal :
Safe Drinking Water Act
for During the sel ected renedy,
Under ground I njection Contro
treated ground water would be
Program (40 CFR 144.26-124. 27)

treated water.
anal yzed to verify conplete

renoval of VOCs to regul atory
(Appl i cabl e: Action-specific)
treatment standards, prior to

reinjection.

SWRCB Resol ution 68-16 (Anti -
quality

degradati on policy)
wat er be

maxi mum

(Appl i cabl e: Chemi cal - specific)
Treated soil vapor discharge Local
San Joaquin Valley Unified Air

During the sel ected renedy,
Pol I ution Control District

nonvehi cul ar sources

contam nated soil vapor will be

(SJVUAPCD) Rul es and
treated with GAC, or equival ent

Regul ati ons, Rules 463.5 and 2201
t echnol ogi es, and discharged to

t he atnosphere. The conpli ance
(Appl i cabl e: Chemi cal -specific)
standards for treated soil vapor

are contained in the current
Aut hority to Construct and
subsequent Permit to Operate
i ssued by the SJVUAPCD

Di sposition of hazardous waste St ate:
Heal th and Safety Code, Sections
For the selected renedy, this
25100- 25395, CCR, Title 22, Ch.
ARAR applies primarily to the
30: M ni mum St andards for
spent GAC vessel s.
Managenent of Hazardous and

wastes from
t hr ough
transportation,

and ultimte
Extrenel y Hazardous Wastes

(Appl i cabl e: Action-specific)

Requi res monitoring

reinjection of

Requi res that high
surface and ground
mai ntai ned to the

ext ent possi bl e.

Regul at es

of air contam nants.

Control s hazardous
poi nt of generation
accumul ati on,
treatnent, storage,

di sposal
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Table 11. (Conti nued)

Application to the

Action Sour ce

Descri ption sel ected renedy
Protecti on of endangered species Feder al

Endanger ed Speci es Act of 1973,
facilities or Prior to any well installation

16 USC Section 1531 et seq. 50
or contribute facility construction, or simlar

CFR Part 200, 50 CFR Part 402 [40
endanger ed potentially disruptive activities,

CFR 257. 3- 2]
speci es of plants, wildlife surveys will be

conducted and mtigation
(Appl i cabl e: Location-specific)
nmeasures inplenented if

apply. required.
St ate:
Cal i forni a Endangered Speci es
Act, California Departnment of
Fi sh and Gane Sections 2050-
2068
(Appl i cabl e: Location-specific)
Fl oodpl ai n protection St ate:
22 CCR 66264.18 (B)(1)
facilities If it becomes necessary to instal
fl oodpl ai n nust poi nt-of -use treatnent for water-
(Appl i cabl e: Location-specific)
construct ed, supply wells CDF-1 or CON-1
mai ntai ned to which are located offsite within
any t he 100-year floodplain, the PQU
100-year systens woul d be constructed in

accordance with this

requi renent.

Acronyns and Abbreviations

January 1997

Requi res t hat
practices not cause
to the taking of any
or threatened

fish, or wildlife.
NEPA i npl enent ati on

requi rements nay

Requires that TSD
within a 100-year

be desi gned,
operated, and
prevent washout of
hazar dous waste by a

fl ood.
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Acronyns and Abbreviations

ACS Adult Onsite

ARARs Applicable or Rel evant and Appropriate Requirenents

Cal EPA State of California, Environmental Protection Agency

CARE Citizens Against a Radi oactive Environnent

CCR Code of California Regul ations

CDF California Departnent of Forestry

CDI Chronic Daily Intake

CERCLA Conpr ehensi ve Environnental Response, Compensation, and Liability
Act of 1980

CFR Code of Federal Regul ations

CvB Cl ayst one Marker Bed

CPF Cancer Potency Factor

CVRWQCB Central Valley Regional Water Quality Control Board

DCE Di chl or oet hyl ene

DNAPLSs Dense Nonaqueous Phase Li quids

DCE Depart nent of Energy

DTSC California Departnent of Toxic Substances Contro

EPA U.S. Environmental Protection Agency

ERD Envi ronmental Restoration Division

FFA Federal Facility Agreenent

FS Feasi bility Study

FTE Ful | Time Enpl oyee

GAC Granul ar Activated Carbon

gal Gl | ons

gpm Gal l ons per mnute

GSA Ceneral Services Area



GWM'S Ground Water Treatnment System

HE Hi gh Expl osi ves

HI Hazard | ndex

hp Hor sepower

HQ Hazard Quoti ent

HWX Cycl ot et ranet hyl enetetrani tram ne

IRI'S Integrated Ri sk Information System

UCRL- AR- 124061 Final ROD for the GSA Qperable Unit, Site 300
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LLNL Law ence Livernore National Laboratory

MCLs Maxi mum Cont ani nant Level s

MEC Maj or Equi pnent Cost

MVEI C Maj or Equi pnent | nstalled Cost

ng/ kg M1 1ligranms per kil ogram

ng/ L M crograns per liter

NCP Nat i onal Conti ngency Pl an

NEPA Nati onal Environmental Policy Act

NPDES Nati onal Pollutant Di scharge Elimnation System
&M Qperation and Mai nt enance

OSVEER Ofice of Solid Waste and Enmergency Response

QU Qperabl e Unit

PCE Tetrachl or oet hyl ene

PEFs Pat hway Exposure Factors

POU Poi nt of Use

ppb v/v Parts per billion on a vol une-to-volune basis. Also referred to as ppb v.
PRGs Prelim nary Renedi ati on Goal s

PVC Pol yvi nyl Chl ori de

QA Qual ity Assurance

Qal Quaternary alluvial deposits

C Quality Control



RAGCs
RES
Rf D
RCD
RWQCB
SARA
SJVUAPCD
SVE
SVWRCB
SVRI
TCE
TFC
Tss

Tnbs 1

Quaternary terrace deposits

Remedi a
Resi denti al Exposure
Ref erence Dose
Record of Deci sion
California Regiona

Super fund Amendnents and

San Joaquin Valley Unified Air

Soi | Vapor Extraction
State Water
Site Wde Renedia
Tri chl or oet hyl ene
Total Field Cost

M ocene Cierbo Formation

M ocene Neroly Fornmation

UCRL- AR- 124061

January 1997

Tnbs 2
Tnsc 1
UCRL
uCL
VOCs

M ocene Neroly Fornmation
M ocene Neroly Fornmation
University of California

Upper Confidence Limt

Water Quality Contro

Resource Contro

Action (bjectives

Boar d
Reaut hori zati on Act of 1986
Pol lution Control District

Boar d

I nvestigation

Lower Bl ue Sandstone Menber

Final ROD for the GSA Qperable Unit,

- Upper Bl ue Sandstone Menber
- Mddle Siltstone/ d aystone Menber

Radi ati on Laboratory

Vol atil e Organi ¢ Conpounds

Site 300
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